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Justicia procumbens, an extract from Peristrophe japonica,
and a compound represented by Formula (1), as an active
ingredient:

Formula (1)
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wherein R, and R, represent a hydrogen atom, a hydroxyl
group, or an alkoxy group having 1 to 4 carbon atoms;
R, represents a hydrogen atom, or a group for forming
a methylenedioxy group by bonding with R,; R, and R.
represent a hydrogen atom, or a group for forming a
methylenedioxy group by bonding with each other; R
represents a hydrogen atom, a hydroxyl group, an
alkoxy group having 1 to 5 carbon atoms, an acyloxy
group having 1 to 4 carbon atoms, or a specific sugar
residue.
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TRANSGLUTAMINASE ACTIVATOR

TECHNICAL FIELD

The present invention relates to a transglutaminase acti-
vator, a ceramide production enhancer, and an i1nvolucrin
expression enhancer.

BACKGROUND ART

The epidermal stratum corneum 1s responsible for pro-
viding a barrier function for preventing evaporation of
moisture from the body and irritation or penetration by
foreign matter from the exterior. The stratum corneum 1is
constituted of corneocytes and intercellular lipids, and the
corneocytes are enclosed within a cell membrane-like struc-
ture called the cornified envelope. The cornified envelope
helps to establish a stable corneocyte structure and 1s an
important structure for maintaining the skin barrier function.
The comified envelope 1s formed by cornification of kera-
tinocytes 1 a basal layer of the horny cell layer and
synthesis of mvolucrin (also referred to as “IVL” herein),
loricrin other proteins necessary for cornification, whereat-
ter the proteins are crosslinked by activation of transgluta-
minase. Expression and synthesis of the involucrin and
activation of the transglutaminase are important for normal
formation of the cornified envelope and normal epidermal
cornification, and also for maintenance and improvement of
the skin moisturizing function. In this respect, mvolucrin
expression enhancement and transglutaminase activation are
reported to lead to normal skin cornification, improvement
of the barrier function and improvement of skin roughness
(see, Tor example, Non-Patent Literatures 1 and 2, and Patent
Literatures 1 and 2).

Moreover, ceramides, which are one class of sphingolip-
ids, are lipids present only 1 an extremely small amount
relative to the whole organism. However, 1in the stratum
corneum which 1s the outermost layer of the skin, the content
of ceramides 1s more than half that of lipids, and these
ceramides play important roles in the moisturizing function
and barrier function of the skin. These ceramides are pro-
duced 1n the epidermal cells, then secreted to form a lamellar
structure 1n 1ntercellular spaces of the stratum corneum, and
they maintain the stratum corneum functions. It has been
extensively reported that, 1n skin diseases such as dry skin,
rough skin, atopic dermatitis, senile xerosis and psoriasis,
normal metabolism of ceramides 1s inhibited and the amount
of ceramides 1n the stratum corneum decreases, which leads
to deterioration of moisturizing function, incomplete epider-
mal cornification, and decline in the barrier and other
functions of the skin (see Non-Patent Literature 3). It 1s
thought that a substance which enhances production of
ceramides would have eflects such as animal cell prolifera-
tion 1inhibition, differentiation induction, and apoptosis
induction, and furthermore could be expected to have thera-
peutic ellects on diseases due to cell proliferation or abnor-
mal differentiation, such as nflammatory diseases and
malignant tumors (see Non-Patent Literature 4). Moreover,
it has been reported that ceramides have an effect of inhib-
iting bone resorption, an effect of strengthening bone, and an
cllect of inhibiting decrease 1n alveolar bone, and are useful
for preventing and ameliorating bone and joint diseases such
as osteoporosis, bone fracture, low back pain, and rheuma-
tism (see Patent Literature 3), that ceramides have an effect
of preventing or reducing periodontal diseases (see Patent
Literature 4), and that ceramides have an eflect of imparting
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bounce and resilience to the hair and an effect of improving
the feel of the hair (see Patent Literature 5).

Thus, various eflicacies can be expected from ceramides,
and thus an eflort to discover substances that can enhance
ceramide production 1s desirable.

Moreover, cornification-related proteins such as ivolu-
crin are known to also play a role in hair growth. For
example, 1t has been reported based on the result of gene
expression analysis 1n the hair root that mnvolucrin gene
expression 1s significantly higher 1n persons with wavy hair,
and that a substance that increases mvolucrin gene expres-
s10n can act as a wavy hair or curly hair promoter or a wave
formation enhancer (see Patent Literature 6).

On the other hand, the plants of family Acanthaceae
contain about 250 genera and 2,500 species. Of these plants,
those 1n the genus Justicia are believed to include about 300
species. Particularly noteworthy 1s that Justicia procumbens
has been used as a Chinese medicine, for example, to treat
arthritic pain and reduce fever, and that Justicia gendarussa,
a plant 1n the same genus Justicia, 1s known as an ingredient
of a skin analgesic for external application and a skin
anti-itching agent for external application (see, for example,
Patent Literatures 7 and 8). Moreover, Adhatoda vasica, a
plant 1n a different genus 1n the same family Acanthaceae, 1s
known to have a ceramide production enhancing effect (for
example, Patent Literature 9). Further, physiological activi-
ties of an extract from Justicia procumbens are known to
include a melanin formation mmhibiting effect and a dopa
oxidase activity inhibiting eflect (for example, see Patent
Literature 10).

However, the extract from Justicia procumbens has not up
to now been known to activate transglutaminase and
enhance ceramide production, or to be useful for maintain-
ing or improving skin barrier function or moisturizing
function, or preventing or improving skin roughness.

Moreover, an extract from Peristrophe japonica, a plant
belonging to the family Acanthaceae, genus Peristrophe, 1s
known to exhibit physiological activities including a mela-
nin formation inhibiting effect, a dopa oxidase activity
inhibiting effect, and the like (for example, see Patent
Literature 11). However, the extract from Peristrophe

Japornica has not so far been known to activate transgluta-

minase and enhance ceramide production and involucrin
expression, or to be useful for maintaining or improving skin
barrier function or moisturizing function, or preventing or
improving skin roughness, or forming wavy hair, curly hair,
or wave formation.

Further, arylnaphthalene lignans are known to be isolat-
able from an extract from plants such as Haplophyv!lum
patavinum and Cleistanthus collinus (see, for example,
Non-Patent Literatures 5 and 6). Physiological activities of
the arylnaphthalene lignans are known to include a bone
resorption mmhibiting effect, and a cell differentiation induc-
ing factor reinforcing eflect on osteoblasts and neurons (see,
for example, Patent Literatures 12 and 13). Further, Justi-
cidin A, Justicidin B, Diphyllin and Tuberculatin are known
to have anftiviral activity or antitumor activity (see, for
example, Non-Patent Literatures 7 and 8). Furthermore,
Justicidin A and Cleistanthin A are known to have antitumor
activity (see, for example, Non-Patent Literatures 9 and 10,
and Patent Literature 14), and a melanin formation inhibait-
ing ellect and a dopa oxidase activity mhibiting effect (for
example, see Patent Literature 11), and the like. However,
arylnaphthalene lignans represented by Formula (1) as set
out below have not so far been known to activate transglu-
taminase and enhance the ceramide production and the
involucrin expression, or to be useful for maintaining or
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improving the skin barrier function or moisturizing function,
or preventing or mmproving skin roughness, and forming
wavy hair or curly hair or wave formation.

CITATION LIST
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Patent Literature 7: JP-A-2005-281206
Patent [iterature 8: JP-A-2007-230977
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SUMMARY OF INVENTION

Problems that the Invention 1s to Solve

The present invention 1s contemplated for providing a
new epidermal cornification improver, skin moisturizing
function improver, skin barrier function improver, horny cell
layer moisture content increasing agent, horny cell layer
moisture content reduction mhibitor, skin roughness preven-
tive or improver, and wavy hair former.

The present invention 1s also contemplated for providing
a transglutaminase activator that activates transglutaminase,
and 1s useful for maintaining or improving a skin barrier
function or moisturizing function, or preventing or 1Improv-
ing skin roughness.

The present invention 1s also contemplated for providing
a ceramide production enhancer that enhances ceramide
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production, and 1s useful for maintaining or improving a skin
barrier function or moisturizing function, or preventing or
improving skin roughness.

The present invention 1s also contemplated for providing
an 1nvolucrin expression enhancer that enhances ivolucrin
expression, and 1s useful for maintaining or improving a skin
barrier function or moisturizing function, or preventing or
improving skin roughness, and forming wavy hair, frizzled
hair, or wave formation.

Means to Solve the Problem

In view of the above-described problems, the present
inventors diligently continued to conduct study. As a result,
the present inventors found that an extract from Justicia
procumbens activates the transglutaminase, enhances the
ceramide production, increases a horny cell layer moisture
content, inhibits horny cell layer moisture content reduction
and prevents or improves skin roughness. Further, the pres-
ent mventors found that an extract from Peristrophe
Japonica activates the transglutaminase, and enhances the
ceramide production and the mvolucrin expression.

Further, the present inventors found that arylnaphthalene
lignanes having specific structure activate the transglutami-
nase, and enhance the ceramide production and the involu-
Crin €Xpression.

The present invention was completed based on these
findings.

The present invention relates to a transglutaminase acti-
vator containing an extract from Justicia procumbens as an
active mgredient.

Further, the present invention relates to a ceramide pro-
duction enhancer containing an extract from Justicia
procumbens as an active ingredient.

Further, the present invention relates to an epidermal
cornification improver containing an extract from Justicia
procumbens as an active mgredient.

Further, the present invention relates to a skin moisturiz-
ing function improver contaiming an extract from Justicia
procumbens as an active ingredient.

Further, the present invention relates to a skin barrier
function 1mprover containing an extract from Justicia
procumbens as an active ingredient.

Further, the present invention relates to a horny cell layer
moisture content increasing agent containing an extract from
Justicia procumbens as an active igredient.

Further, the present invention relates to a horny cell layer
moisture content reduction inhibitor containing an extract
from Justicia procumbens as an active ingredient.

Further, the present invention relates to a skin roughness
preventive or improver containing an extract from Justicia
procumbens as an active mgredient.

(Hereinatter, a first embodiment of the present invention
means to include the transglutaminase activator, the cer-
amide production enhancer, the epidermal cornification
improver, the skin moisturizing function improver, the skin
barrier function improver, the horny cell layer moisture
content increasing agent, the horny cell layer moisture
content reduction inhibitor, and the skin roughness preven-
tive or improver. )

The present invention relates to a transglutaminase acti-
vator containing an extract from Peristrophe japonica as an
active igredient.

Further, the present invention relates to a ceramide pro-
duction enhancer containing an extract from Peristrophe
Japomnica as an active ngredient.
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Further, the present mvention relates to an involucrin
expression enhancer contaiming an extract from Peristrophe
Japomnica as an active mgredient.

Further, the present invention relates to an epidermal
cornification improver containing an extract from Peristro-
phe japonica as an active ingredient.

Further, the present invention relates to a skin moisturiz-
ing function improver containing an extract from Peristro-
phe japonica as an active ingredient.

Further, the present invention relates to a skin barrier
function 1mprover containing an extract from Peristrophe
Japomnica as an active mgredient.

Further, the present invention relates to a skin roughness
preventive or improver containing an extract from Peristro-
phe japonica as an active ingredient.

Further, the present invention relates to a wavy hair
former containing an extract from Peristrophe japonica as
an active mgredient.

(Hereinafter, a second embodiment of the present inven-
tion means to include the transglutaminase activator, the
ceramide production enhancer, the involucrin expression
enhancer, the epidermal cornification improver, the skin
moisturizing function improver, the skin barrier function
improver, the skin roughness preventive or improver, and
the wavy hair former.)

The present invention relates to a transglutaminase acti-

vator containing at least one kind of compound represented
by Formula (1) as an active ingredient.

Formula (1)

Rg
~ N Xy
‘ 0
NN
O
R3 /\‘
NN
R4

[In Formula (1), R, and R, each independently represent a
hydrogen atom, a hydroxyl group, or a linear or branched
alkoxy group having 1 to 4 carbon atoms; R, represents a
hydrogen atom, or a group for forming a methylenedioxy
group by bonding with R,; R, and R, each represent a
hydrogen atom, or a group for forming a methylenedioxy
group by bonding with each other; R, represents a hydrogen
atom, a hydroxyl group, a linear or branched alkoxy group
having 1 to 5 carbon atoms, a linear or branched acyloxy
group having 1 to 4 carbon atoms, or a sugar residue selected
from the group consisting of (D-apio-3-D-furanosyl)oxy,
(5-O-acetyl-D-apio-f-D-furanosyl)oxy, (p-D-glucopyrano-
syl)oxy, (-0,4-O-dimethyl-D-xylopyranosyl)oxy, (2-0,3-
0,4-O-trimethyl-f3-D-xylopyranosyl)oxy and (3-O-methyl-
B3-D-glucopyranosyl)oxy; and the hydroxyl group in the
sugar residue may form an ester with a carboxylic acid.]
Further, the present invention relates to a ceramide pro-
duction enhancer containing at least one kind of compound
represented by Formula (1) as an active ingredient.
Further, the present mmvention relates to an involucrin
expression enhancer containing at least one kind of com-
pound represented by Formula (1) as an active ingredient.
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Further, the present invention relates to an epidermal
cornification improver containing at least one kind of com-
pound represented by Formula (1) as an active ingredient.

Further, the present invention relates to a skin moisturiz-
ing function improver contaiming at least one kind of com-
pound represented by Formula (1) as an active ingredient.

Further, the present invention relates to a skin barrier
function improver containing at least one kind of compound
represented by Formula (1) as an active ingredient.

Further, the present invention relates to a skin roughness
preventive or improver containing at least one kind of
compound represented by Formula (1) as an active ingredi-
ent.

Further, the present invention relates to a wavy hair

former containing at least one kind of compound represented
by Formula (1) as an active ingredient.
(Heremafter, a third embodiment of the present invention
means to include the transglutaminase activator, the cer-
amide production enhancer, the involucrin expression
enhancer, the epidermal cornification improver, the skin
moisturizing function improver, the skin barrier function
improver, the skin roughness preventive or improver, and
the wavy hair former.)

Herein, the present invention means to nclude all of the

above first, second and third embodiments, unless otherwise
specified.

‘ects of the Invention

[T]

The transglutaminase activator of the present invention
activates transglutaminase, and 1s useful for maintaining or
improving skin barrier function or skin moisturizing func-
tion or preventing or improving skin roughness.

The ceramide production enhancer of the present mnven-
tion enhances ceramide production and 1s useful for main-
taining or improving skin barrier function or skin moistur-
1zing function or preventing or improving skin roughness,
and the like.

The mvolucrin expression enhancer of the present mven-
tion enhances mvolucrin expression, and 1s useful for main-
taining or improving skin barrier function, or preventing or
improving skin roughness, and forming wavy hair, curly
hair, and wave formation.

Other and further features and advantages of the invention
will appear more fully from the following description.

MOD.

L1

FOR CARRYING OUT THE INVENTION

In the present specification, “improve” as termed herein
encompasses changing for the better of diseases, symptoms
or conditions; preventing or delaying deterioration of dis-
cases, symptoms or conditions; and reversal of progression,
preventing progression and delaying progression of dis-
cases, symptoms or conditions.

In addition, “non-therapeutic” as termed herein 1s a con-
cept that does not encompass medical practices, namely,
does not encompass treatments for human bodies for the
purpose of treatment.

In addition, “prevent” as termed herein means that the
developments of diseases or symptoms in individuals are
prevented or delayed, or the risk of development of diseases
or symptoms in mdividuals are lowered.

Further, “skin roughness” as termed herein means a state
such as one 1n which skin moisturizing ability decreases and
skin moisture 1s depleted, and desquamation or skin
rhagades appear on the skin surface, or one 1 which skin
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surface roughness increases. Skin in such a state 1s also
referred to as “rough skin™ or “dry skin.”

The transglutaminase activator, the ceramide production
enhancer, the horny cell layer moisture content increasing
agent and the horny cell layer moisture content reduction
inhibitor of the first embodiment of the present mmvention
contain an extract from Justicia procumbens as an active
ingredient. As verified 1n Examples described later, the
extract from Justicia procumbens has a transglutaminase
activation eflect, a ceramide production enhancing eflect, a
homy cell layer moisture content increasing eifect and a
horny cell layer moisture content reduction inhibiting effect.

Moreover, the epidermal cornification improver, the skin
moisturizing function improver, the skin barrier function
improver and the skin roughness preventive or improver of
the first embodiment of the present invention also contain
the extract from Justicia procumbens as an active ingredient.
As mentioned above, the transglutaminase activation, the
ceramide production enhancement, the horny cell layer
moisture content increasing and the horny cell layer mois-
ture content reduction 1nhibition are significantly important
for improvement of epidermal cornification, improvement of
skin moisturizing function, maintenance of skin barrier
function, and prevention or improvement of skin roughness.
Moreover, as verified 1n Examples described later, the
extract from Justicia procumbens improves epidermal cor-
nification, skin moisturizing function, and the skin barrier
function, and prevents or improves skin roughness.

Accordingly, the extract from Justicia procumbens having
the transglutaminase activation eflect, the ceramide produc-
tion enhancing eflect, the horny cell layer moisture content
increasing eflect and the horny cell layer moisture content
reduction inhibiting eflect can be contained as the active
ingredient 1n the epidermal cormification improver, the skin
moisturizing function improver, the skin barrier function
improver and the skin roughness preventive or improver.

Moreover, as mentioned above, ceramides play a role in
control of cell proliferation, differentiation, apoptosis and
the like. Therefore, the extract from Justicia procumbens
that enhances the ceramide production is useful as a drug, a
quasi drug or the like for preventing or treating diseases
caused by abnormality of cell proliferation or differentiation,
such as mnflammatory diseases and malignant tumors, by
amimal cell proliferation inhibition, differentiation induction,
apoptosis induction, and the like. Moreover, the extract from
Justicia procumbens can also be used for a drug, a quasi
drug or the like for preventing or improving bone and joint
diseases such as osteoporosis, bone fracture, lumbago and
rheumatoid arthritis, or for preventing or improving period-
ontosis. Further, the extract from Justicia procumbens 1s also
usetul as a quasi drug, a cosmetic or the like for providing
hair with bounce and resilience or improving the feel of the
hatr.

In the present specification, “Justicia procumbens” 1s an
annual plant which belongs to the family Acanthaceae,
genus Justicia.

In manufacture of the extract from Justicia procumbens,
an arbitrary part of Justicia procumbens can be used; and an
entire plant, a root, a tuberous root, a rhizome, a stock, a
branch, a stem, a leaf (a leaf blade, a petiole or the like), a
bark, a sap, a resin, a tlower (a petal, an ovary or the like),
a fruit (a ripe fruit, an unripe fruit or the like), a seed or the
like can be used therefor. A plurality of these parts may be
used 1n combination thereof. Above all, the extract from
Justicia procumbens 1o be used 1n the first embodiment of
the present invention 1s preferably an extract from the entire
plant of Justicia procumbens.
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The transglutaminase activator, the ceramide production
enhancer, and the involucrin expression enhancer of the
second embodiment of the present mmvention contain an
extract from Peristrophe japonica as an active ingredient. As
verified 1n Examples described later, the extract from Peris-
trophe japonica has a transglutaminase activation eflect, a
ceramide production enhancing effect, and an involucrin
expression enhancing effect.

Further, the epidermal comnification improver, the skin
moisturizing function improver, the skin barrier function
improver, and the skin roughness preventive or improver of
the second embodiment of the present invention also contain
an extract from Peristrophe japonica as an active ingredient.
As mentioned above, the transglutaminase activation, the
ceramide production enhancement, and the 1nvolucrin
expression enhancement are significantly important for
improvement ol epidermal cornification, improvement of
skin moisturizing function, maintenance of skin barrier
function, and prevention or improvement of skin roughness.
Accordingly, the extract from Peristrophe japonica having
the transglutaminase activation effect, the ceramide produc-
tion enhancing eflect, and the involucrin expression enhanc-
ing eflect can be contained as the active ingredient 1n the
epidermal cornification 1mprover, the skin moisturizing
function 1mprover, the skin barrier function improver and
the skin roughness preventive or improver.

Moreover, as mentioned above, ceramides play a role 1n
control of cell proliferation, differentiation, apoptosis and
the like. Therefore, the extract from Peristrophe japonica
that enhances the ceramide production 1s usetul as a drug, a
quasi drug or the like for preventing or treating diseases
caused by abnormality of cell proliferation or diflerentiation,
such as inflammatory diseases and malignant tumors, by
amimal cell proliferation inhibition, differentiation induction,
apoptosis induction, and the like. Moreover, the extract from
Peristrophe japonica can also be used for a drug, a quasi
drug or the like for preventing or improving bone and joint
diseases such as osteoporosis, bone fracture, lumbago and
rheumatoid arthritis, or for preventing or improving period-
ontosis. Further, the extract from Peristrophe japonica 1s
also useful as a quasi drug, a cosmetic or the like for
providing hair with bounce and resilience or improving the
teel of the hair.

Further, as mentioned above, a substance that increases
involucrin gene expression can be a wavy hair or curly hair
enhancer or a wave formation enhancer. Accordingly, the
extract from Peristrophe japonica having the involucrin
expression enhancing eflect can be incorporated as the
active ingredient 1n a wavy hair former. “Wavy hair forma-
tion” herein covers enhancement of wavy hair or curly hair
or enhancement of wave formation.

In the present specification, “Peristrophe japonica” 1s a
plant which belongs to the family Acanthaceae, genus Peris-
trophe.

In manufacture of the extract from Peristrophe japonica,
an arbitrary part of Peristrophe japonica can be used; and an
entire plant, a root, a tuberous root, a rhizome, a stock, a
branch, a stem, a leaf (a leafl blade, a petiole or the like), a
bark, a sap, a resin, a tlower (a petal, an ovary or the like),
a fruit (a ripe fruit, an unripe fruit or the like), a seed or the
like can be used therefor. A plurality of these parts may be
used 1n combination thereof. Above all, the extract from
Peristrophe japonica to be used 1n the second embodiment
of the present invention 1s preferably an extract from the
entire plant of Peristrophe japonica.

The extract from Justicia procumbens or Peristrophe

Japonica to be used 1n the first and second embodiments of
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the present invention can be obtained by an ordinary extrac-
tion method to be applied for extraction from a plant or the
like. The extraction method can be appropriately set up, and
the extract i1s preferably obtained by extracting the above-
described plant at room temperature or under heating, or
using an extraction implement such as a Soxhlet extractor.

In preparation of the extract from Justicia procumbens or
Peristrophe japonica, Justicia procumbens or Peristrophe
Japonica can be directly used; or dried and ground, and then

used. Moreover, a steam distilled object or pressed object of

Justicia procumbens or Peristrophe japonica can also be
used, and as these objects, a purified object from essential o1l
or the like, or a commercial item can also be used. Justicia
procumbens or Peristrophe japonica, or the steam distilled
object or pressed object thereof can be used alone 1n any one
thereot, or in combination of two or more kinds.

An extraction solvent used for preparation of the extract
from Justicia procumbens or Peristrophe japonica can be
approprately selected. Examples thereol include one ordi-
nary used for extracting a plant, such as water; alcohols such
as methanol, ethanol, propanol and butanol; polyhydric
alcohols such as ethylene glycol, propylene glycol, 1,2-
butylene glycol, 1,3-butylene glycol, 1.4-butylene glycol,
and 2,3-butylene glycol; ketones such as acetone and methyl
cthyl ketone; esters such as methyl acetate and ethyl acetate;
linear or cyclic ethers such as tetrahydrofuran and diethyl
cther; polyethers such as polyethylene glycol; halogenated
hydrocarbons such as dichloromethane, dichloroethane,
chloroform, and carbon tetrachloride; hydrocarbons such as
hexane, cyclohexane and petroleum ether; aromatic hydro-
carbons such as benzene and toluene; pyridines; supercriti-
cal carbon dioxide; oils and fats, waxes, and other oils.
These may be used alone or 1n combination of two or more
kinds. Above all, water, ethanol or an ethanol aqueous
solution 1s preferred, an ethanol aqueous solution 1s further
preferred, an ethanol aqueous solution having an alcohol
content of 30 vol % or more 1s still further preferred, and an
cthanol aqueous solution having an ethanol content o1 40 vol
% or more 1s particularly preterred. Moreover, upon extrac-
tion, acid, alkali or the like may be added to adjust pH of the
extraction solvent.

As extraction conditions, ordinary conditions can also be
applied.

For example, 1n order to obtain the extract from Justicia
procumbens to be used 1n the first embodiment of the present
invention, Justicia procumbens may be subjected to immer-
sion or heating under reflux at 0° C. or hugher (preferably 4°
C. or higher) and 100° C. or lower (preferably 80° C. or
lower, and further preferably 40° C. or lower) for 1 minute
or more (preferably 1 hour or more, and further preferably
1 day or more) and 50 days or less (preferably 30 days or
less). In order to improve extraction etliciency, stirring may
be simultaneously carried out or homogemzation treatment
may be applied in the solvent. An amount of the extraction
solvent to be used 1s once or more (preferably 5 times or
more) and 100 times or less (preferably 50 times of less,
turther preferably 40 times or less) based on the weight (on
dried basis) of Justicia procumbens.

Moreover, in order to obtain the extract from Peristrophe
Japonica to be used 1n the second embodiment of the present
invention, Peristrophe japonica may be subjected to immer-
sion or heating under retlux at 0° C. or higher and 100° C.
or lower for 0.5 hours or more and 30 days or less. In order
to 1improve extraction efliciency, stirring may be simultane-
ously carried out or homogenization treatment may be
applied 1n the solvent. An amount of the extraction solvent
to be used 1s once or more (preferably 5 times or more) and
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100 times or less (preferably 50 times of less, further
preferably 40 times or less based on the weight (on dried
basis) of Peristrophe japonica.

In the present invention, the extract from Justicia procum-
bens or Peristrophe japonica may be directly used. Alter-
natively, a fraction having higher activity obtained by further
fractionating the extract by an appropriate separating tech-
nique such as gel filtration, chromatography or precision
distillation can also be used. Moreover, the extract from
Justicia procumbens or Peristrophe japonica obtained there-
from 1s diluted, concentrated or {reeze-dried, and then
prepared 1 a powder or paste form, and the resultant
material can also be used. Moreover, the extract obtained by
the above-described method 1s subjected to solvent substi-
tution using a solvent different from the extraction solvent,
and then the resultant material can also be used.

The extract 1n the present invention includes extracts by
vartous kinds of solvents as obtained by the extraction
methods described above, a diluted liquid thereof, a con-
centrated liquid thereof, a punfied fraction thereotf, dried
powder thereof, or a liquid thereof subjected to solvent
substitution.

The transglutaminase activator, the ceramide production
enhancer, and the involucrin expression enhancer of the
third embodiment of the present invention contain at least
one kind of compound represented by Formula (1) as an
active ingredient. As verified in Examples described later,
the compound represented by Formula (1) has a transgluta-
minase activation eflect, a ceramide production enhancing
cllect, and an involucrin expression enhancing eflect.

Further, the epidermal cornification improver, the skin
moisturizing function improver, the skin barrier function
improver, and the skin roughness preventive or improver of
the third embodiment of the present invention also contain
at least one kind of compound represented by Formula (1) as
an active mgredient. As mentioned above, the transglutami-
nase activation, the ceramide production enhancement, and
the involucrin expression enhancement are sigmificantly
important for i1mprovement of epidermal cornification,
improvement of skin moisturizing function, maintenance of
skin barrier function, and prevention or improvement of skin
roughness. Accordingly, the at least one kind of compound
represented by Formula (1) having the transglutaminase
activation eflect, the ceramide production enhancing eflect,
and the mvolucrin expression enhancement enhancing eflect
can be contained as the active mgredient 1n the epidermal
cornification i1mprover, the skin moisturizing function
improver, the skin barrier function improver and the skin
roughness preventive or improver.

Moreover, as mentioned above, ceramides play a role 1n
control of cell proliferation, differentiation, apoptosis and
the like. Therefore, the compound represented by Formula
(1) that enhances the ceramide production 1s useful as a
drug, a quasi drug or the like for preventing or treating
diseases caused by abnormality of cell proliferation or
differentiation, such as inflammatory diseases and malignant
tumors, by animal cell proliferation inhibition, differentia-
tion 1nduction, apoptosis induction, and the like. Moreover,
the compound represented by Formula (1) can also be used
for a drug, a quasi drug or the like for preventing or
improving bone and joint diseases such as osteoporosis,
bone fracture, lumbago and rheumatoid arthritis, or for
preventing or improving periodontosis. Further, the com-
pound represented by Formula (1) 1s also useful as a quasi
drug, a cosmetic or the like for providing hair with bounce
and resilience or improving the feel of the harr.
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Further, as mentioned above, a substance that increases
involucrin gene expression can be a wavy hair or curly hair
enhancer or a wave formation enhancer. Accordingly, the at
least one kind of compound represented by Formula (1)
having the mmvolucrin expression enhancing eflect can be
incorporated as the active ingredient in a wavy hair former.

Hereinafter, the compound represented by Formula (1) 1s
described 1n detail.

In Formula (1), R, and R, each independently represent a
hydrogen atom, a hydroxyl group, or a linear or branched
alkoxy group having 1 to 4 carbon atoms. However, R, and
R, do not bond with each other to form any ring. R, and R,
may be the same as or diflerent from each other, but they are
preferably the same as each other.

Examples of the alkoxy group represented by R, and R,
include a methoxy group, an ethoxy group, a n-propoxy
group, an 1so-propoxy group, n-butoxy group, a tert-butoxy
group, a sec-butoxy group and an 1so-butoxy group.

R, and R, each are preferably a hydrogen atom or a linear
or branched alkoxy group having 1 to 4 carbon atoms, more
preferably a hydrogen atom or an alkoxy group having 1 or
2 carbon atoms (e.g., a methoxy group, and an ethoxy
group ), and further preferably a hydrogen atom or a methoxy
group.

In Formula (1), R, represents a hydrogen atom, or a group
for forming a methylenedioxy group by bonding with R,.
When R, represents a hydrogen atom, R, and R, each are
preferably a hydrogen atom, or a linear or branched alkoxy
group having 1 to 4 carbon atoms; more preferably a
hydrogen atom or an alkoxy group having 1 or 2 carbon
atoms; and further preferably a hydrogen atom or a methoxy
group. When R, 1s bonded with R, to form a methylenedioxy
group, R, 1s preferably a hydrogen atom.

In Formula (1), R, and R, each represent a hydrogen
atom, or a group for forming a methylenedioxy group by
bonding with each other. When R, and R are bonded with
each other to form a methylenedioxy group, R, and R, each
are preferably a linear or branched alkoxy group having 1 to
4 carbon atoms, or R, 1s preferably a group for forming a
methylenedioxy group by bonding with R,.

In Formula (1), R, represents a hydrogen atom, a
hydroxyl group, a linear or branched alkoxy group having 1
to 5 carbon atoms, a linear or branched acyloxy group
having 1 to 4 carbon atoms, or a sugar residue selected from
the group consisting of (D-apio--D-furanosyl)oxy, (5-O-
acetyl-D-apio-f3-D-furanosyl)oxy, 3-D-glucopyranosyl)oxy,
(3-0,4-O-dimethyl-D-xylopyranosyl)oxy, (2-0,3-0,4-O-
trimethyl-p-D-xylopyranosyl)oxy and (3-O-methyl--D-
glucopyranosyljoxy. Herein, the hydroxyl group 1n the sugar
residue may form an ester with a carboxylic acid. As the
carboxylic acid, a carboxylic acid having 2 to 4 carbon
atoms 1s preferable, and examples thereol include acetic
acid, propionic acid, and butyric acid.

Examples of the alkoxy group represented by R, include
a methoxy group, an ethoxy group, a n-propoxy group, an
1SO-propoxy group, a n-butoxy group, a tert-butoxy group, a
sec-butoxy group, an 1so-butoxy group, and a pentyloxy
group. Of these, an alkoxy group having 1 or 2 carbon atoms
(e.g., a methoxy group, or an ethoxy group) 1s preferable.

Examples of the acyloxy group represented by R include
a formyloxy group, an acetoxy group, a propionyloxy group,
and a butyryloxy group. Of these, an acetoxy group and a

propionyloxy group are preferable, and an acetoxy group 1s
more preferable.
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When R, and R each are a hydrogen atom, R 1s prefer-
ably a hydrogen atom.

In the present invention, as the compound represented by
Formula (1), a compound represented by Formula (11), a
compound represented by Formula (2), a compound repre-
sented by Formula (3), and a compound represented by
Formula (4) are preferable.

Formula (11)

/

\

\

Formula (2)

Rig
R”\‘ N X
O
NN
/\‘ ’
Q(\O
-/

O

In Formula (2), R,, and R, each independently represent
a hydrogen atom, a hydroxyl group, or a linear or branched
alkoxy group having 1 to 4 carbon atoms. However, R, and
R,, do not bond with each other to form any ring. R, and
R, may be the same as or different from each other, but they
are preferably the same as each other.

Examples of the alkoxy group represented by R, and R,
include a methoxy group, an ethoxy group, a n-propoxy
group, an 1So-propoxy group, a n-butoxy group, a tert-
butoxy group, a sec-butoxy group and an 1so-butoxy group.

R,, and R,, each are preferably a linear or branched
alkoxy group having 1 to 4 carbon atoms, more preferably
an alkoxy group having 1 or 2 carbon atoms (e.g., a methoxy
group, and an ethoxy group), and further preferably a
methoxy group.

In Formula (2), R, represents a hydrogen atom, a
hydroxyl group, a linear or branched alkoxy group having 1
to 5 carbon atoms, or a linear or branched acyloxy group
having 1 to 4 carbon atoms. Specific examples and prefer-
able ranges of the alkoxy group and the acyloxy group
represented by R, each are the same as those of R, n
Formula (1). R, 4 1s preferably a hydrogen atom, a hydroxyl
group, an alkoxy group having 1 or 2 carbon atoms, or an
acetoxy group.



US 10,064,300 B2

13

Formula (3)

O

o/

In Formula (3), R,, and R, each independently represent
a hydrogen atom, a hydroxyl group, or a linear or branched
alkoxy group having 1 to 4 carbon atoms. However, R, and
R, do not bond with each other to form any ring. R,, and
R.,, may be the same as or different from each other, but they
are preferably the same as each other.

Examples of the alkoxy group represented by R, and R,
include a methoxy group, an ethoxy group, a n-propoxy
group, an 1so-propoxy group, a n-butoxy group, a tert-
butoxy group, a sec-butoxy group and an 1so-butoxy group.

R,, and R,, each are preferably a linear or branched
alkoxy group having 1 to 4 carbon atoms, more preferably
an alkoxy group having 1 or 2 carbon atoms (e.g., a methoxy
group, and an ethoxy group), and further preferably a
methoxy group.

In Formula (3), R, represents a sugar residue selected
from the group consisting of (D-apio-p-D-furanosyl)oxy,
(5-O-acetyl-D-api1o-p-D-furanosyl)oxy, (3-D-glucopyrano-
syl)oxy, (3-0,4-O-dimethyl-D-xylopyranosyl)oxy, (2-0,3-
0,4-O-trimethyl-3-D-xylopyranosyl)oxy and (3-O-methyl-
3-D-glucopyranosyl)oxy. Herein, the hydroxyl group in the
sugar residue may form an ester with a carboxylic acid. As
the carboxylic acid, a carboxylic acid having 2 to 4 carbon
atoms 1s preferable, and examples thereol include acetic
acid, propionic acid, and butyric acid.

Formula (4)

In Formula (4), R;, represents a hydrogen atom, a
hydroxyl group, a linear or branched alkoxy group having 1
to 5 carbon atoms, or a linear or branched acyloxy group
having 1 to 4 carbon atoms. Specific examples and prefer-
able ranges of the alkoxy group and the acyloxy group
represented by R, each are the same as those of R, in
Formula (1). R, 1s preferably a hydrogen atom or a
hydroxyl group, and more preferably a hydroxyl group.

Hereinafter, specific examples of the compound repre-
sented by Formula (1) are shown, but the present invention
1s not limited thereto.
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-continued
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Exemplified compound (11): 9-phenylnaphtho[2,3-c]iuran-
1(3H)-one

Exemplified compound (12): Justicidin B (6,7-dimethoxy-
9-(1,3-benzodioxol-5-yl)naphtho|2,3-c]furan-1(3H)-one)

Exemplified compound (13): Diphyllin (4-hydroxy-6,7-di-
methoxy-9-(1,3-benzodioxol-5-yl naphtho[2,3-c]furan-1
(3H)-one)

Exemplified compound (14): Justicidin A (4,6,7-trimethoxy-
9-(1,3-benzodioxol-3-yl)naphtho[2,3-c]iuran-1(3H)-one)
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Exemplified compound (15): 4-ethoxy-6,7-dimethoxy-9-(1,
3-benzodioxol-5-yl)naphtho|2,3-c]furan-1(3H)-one
Exemplified compound (16): 4-acetoxy-6,7-dimethoxy-9-

(1,3-benzodioxol-3-ylnaphtho[2,3-c]iuran-1(3H)-one
Exemplified compound (17): Tuberculatin ((-)-4-[(D-apio-

3-D-turanosyl)oxy]-9-(1,3-benzodioxol-5-y1)-6,7-dime-

thoxy-1H-naphtho[2,3-c]furan-3-one)
Exemplified compound (18): Tuberculatin-5"-acetate
Exemplified compound (19): Justirumarin (furo[3',4',6,7]
naphtho[1,2-d]-1,3-dioxole-9(7H)-one)

In the transglutaminase activator, the ceramide production
enhancer, the mnvolucrin expression enhancer, the epidermal
cornification 1mprover, the skin moisturizing function
improver, the skin barrier function improver, the skin rough-
ness preventive or improver, and the wavy hair former in the
third embodiment of the present invention, as the active
ingredient, the compound represented by Formula (1) may
be used alone 1n one kind or 1n combination of two or more
kinds thereof.

The compound represented by Formula (1) can be syn-
thesized according to an ordinary method. As the method of
synthesizing the compound represented by Formula (1), the
compound can be synthesized according to the method
described 1n J. Org. Chem., 1996, vol. 61, pp. 3452-3457,
Med. Chem. Res., 2010, vol. 19, pp. 71-76, The Fifth Series
of Experimental Chemistry (Jikken Kagaku Koza, 57 edi-
tion, 1 Japanese), p. 42, or the like.

Synthesis examples of the compound represented by
Formula (1) are shown below.

Synthesis Example of Exemplified Compound (13)

The exemplified compound (13) can be synthesized by
allowing an acetal compound obtained from a reaction
between 2-bromo-5,6-dimethoxybenzaldehyde and ethylene
glycol to react with 3.,4-(methylenedioxy)benzaldehyde
under basic conditions, and further carrying out a reaction in
the presence of DEADC (diethylacetylene carboxylate)

under heating conditions, and finally carrying out reduction
by NaBH,.

Synthesis Example of Exemplified Compound (12)

The exemplified compound (12) can be obtained by
allowing an acetal compound obtained from a reaction
between 2-bromo-3,6-dimethoxybenzaldehyde and ethylene
glycol to react with 3.,4-(methylenedioxy)benzaldehyde
under basic conditions, and heating the resultant reaction
product 1n the presence of maleic anhydride under acidic

conditions while heating, and finally carrying out reduction
by NaBH,,.

Synthesis Example of Exemplified Compound (14)

The exemplified compound (14) can be obtained by acting,
methyl 1odide on the exemplified compound (13) under
basic conditions.

Synthesis Example of Exemplified Compound (15)

The exemplified compound (15) can be obtained by
adding bromoalkane to the exemplified compound (13)

under basic conditions.

Synthesis Example of Exemplified Compound (16)

The exemplified compound (16) can be obtained by using
the exemplified compound (13) as a starting material, and
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acylating a hydroxy group of the exemplified compound
(13) by an ordinary acylation method.

In the present invention, as the compound represented by
Formula (1), a commercial item may be obtained and used.
Examples of the commercialized product of the compound
represented by Formula (1) include catalog No. STO77116
from TimTec Inc.; catalog Nos. P2Z0O00ON-07371, P2000N-
22338 and P2000N-10719 from Pharmeks L'TD.; and cata-
log No. ABS5-00020012-001 from ChromaDex Inc.

The compound represented by Formula (1) can be 1solated
from an extract from a plant, such as Peristrophe japonica,
Justicia procumbens, Haplophvllum patavinum and
Cleistanthus Collinus.

In manufacture of the extract, an arbitrary part of the
above-described plant can be used, and an entire plant, a
root, a tuberous root, a rhizome, a stock, a branch, a stem,
a leaf (a leaf blade, a petiole or the like), a bark, a sap, a
resin, a flower (a petal, an ovary or the like), a fruit (a ripe
fruit, an unripe fruit or the like), a seed or the like can be
used therefor. A plurality of these parts may be used in
combination thereof.

The extract can be obtained by an ordinary extraction
method to be applied for extraction from a plant or the like.
The extraction method can be appropniately set up, and the
extract 1s preferably obtained by extracting the above-
described plant at room temperature or under heating, or
using an extraction implement such as a Soxhlet extractor.

In preparation of the extract, the above-described plant
can be directly used, or dried and ground, and then used.
Moreover, a steam distilled object or pressed object of the
above-described plant can also be used, and as these objects,
a purified object from essential o1l or the like, or a com-
mercial 1item can also be used. The above-described plant, or
the steam distilled object or pressed object thereof can be
used alone in any one thereot, or 1n combination of two or
more kinds.

An extraction solvent used for preparation of the extract
can be appropriately selected. Examples thereof include one
ordinary used for extracting a plant, for example water;
alcohols such as methanol, ethanol, propanol and butanol;
polyhydric alcohols such as ethylene glycol, propylene
glycol, 1,2-butylene glycol, 1,3-butylene glycol, 1,4-buty-
lene glycol, and 2,3-butylene glycol; ketones such as
acetone and methyl ethyl ketone; esters such as methyl
acetate and ethyl acetate; linear or cyclic ethers such as
tetrahydrofuran and diethyl ether; polyethers such as poly-
cthylene glycol; halogenated hydrocarbons such as dichlo-
romethane, dichloroethane, chloroform, and carbon tetra-
chloride; hydrocarbons such as hexane, cyclohexane and
petroleum ether; aromatic hydrocarbons such as benzene
and toluene; pyridines; supercritical carbon dioxide; oils and
tats, waxes, and other oils. These may be used alone or 1n
combination of two or more kinds. Above all, water, ethanol
or an e¢thanol aqueous solution 1s preferred, an ethanol
aqueous solution 1s further preferred, an ethanol aqueous
solution having an alcohol content of 30 vol % or more 1s
still further preferred, and an ethanol aqueous solution
having an ethanol content of 40 vol % or more 1s particularly
preferred. Moreover, upon extraction, acid, alkali or the like
may be added to adjust pH of the extraction solvent.

The above-described extraction means can be appropri-
ately selected, and examples 1nclude liquid-liquid extrac-
tion, solid-liquid extraction, immersion, infusion, decoction,
reflux extraction, ultrasonic extraction, microwave extrac-
tion, and centrifugal extraction. They may be used singly or
in combinations of two or more. At this time, a batch type
extractor, Soxhlet extractor, or the like, may be used. More-
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over, the extraction may be carried out under a nonoxidative
atmosphere, while dissolved oxygen 1s removed by boiling
and degassing the extract or passing an nert gas such as a
nitrogen gas therethrough.

The above-prepared extract may be directly used. Alter-
natively, the above-prepared extract may be subjected to
fractionating by an appropriate separating technique such as
gel filtration, chromatography or precision distillation can
also be used. Moreover, the obtained extract may be diluted,
concentrated or freeze-dried, and then prepared 1n a powder
or paste form.

When the compound represented by Formula (1) 1s 1s0-
lated from the extract from Justicia procumbens or Peris-
trophe japornica, the compound represented by Formula (1)
can be obtained by puritying the extracts from these plants
by column chromatography or the like. More specifically,
the compound represented by Formula (1) can be obtained
by extracting a material obtained by drying or grinding an
arbitrary part (for example, entire plant) of Peristrophe
Japonica or Justicia procumbens, when necessary, and con-
centrating the resultant extract or removing impurities from
the extract, and then purifying the resultant material by the
column chromatography. Specific examples of the com-
pound represented by Formula (1) 1solated from the extracts
from these plants include the exemplified compound (12),
the exemplified compound (14) and the exemplified com-
pound (17).

Isolation of the compound (1) represented by Formula (1)
from an extract from Haplophyllum patavinum or Cleistan-
thus Collinus may be carried out according to the methods

described in Chem. Pharm. Bull., 2002, vol. 50, pp. 844-846,
Tetrahedron, 1969, vol. 235, pp. 2815-2821, or the like.
Specific examples of the compound represented by Formula
(1) 1solated from the extracts from these plants include the
exemplified compound (12) and the exemplified compound
(13).

A method of punifying the extract from Peristrophe
Japonica or Justicia procumbens by the column chromatog-
raphy or the like to 1solate the compound represented by
Formula (1) will be described.

The extract from Peristrophe japonica or Justicia
procumbens obtained according to the above-described pro-
cedure, or an extract subjected to further extraction or
liguid-liquid distribution, when necessary, by the above-
described addition solvent 1s subjected to the column chro-
matography using silica gel or the like. In the column
chromatography, for example, a gradient 1s applied, using
hexane-ethyl acetate, from 0% to 100% 1n an ethyl acetate
percentage over 60 minutes, and then, a gradient 1s applied,
using ethyl acetate-methanol, from 0% to 10% 1n a methanol
percentage over 30 minutes, and then elution 1s carried out
using 100% methanol for 30 minutes, and on the occasion,
fractions eluted by 100% methanol from a vicinity of a ratio
of 1/9 1n hexane/ethyl acetate may be collected. The frac-
tions can be separated into one imsoluble 1n methanol and
one soluble 1n methanol. The one insoluble 1n methanol 1s
subjected to inverse phase HPLC 1n a two-phase system of
0.1% formic acid aqueous solution-acetonitrile, and frac-
tions eluted near 10 to 15 minutes by elution using 50%
acetonitrile for 20 minutes may be collected. On the other
hand, the one soluble 1n methanol 1s subjected to nverse
phase HPLC in a two-phase system of 0.1% formic acid
aqueous solution-acetonitrile, and fractions eluted near 12 to
15 minutes by elution using 35% acetonitrile for 16 minutes
may be collected.

The fraction can be confirmed to contain the compound
represented by Formula (1) by measuring transglutaminase
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activity of the fraction obtained, when necessary. A method
ol measuring the transglutaminase activity may be applied
according to the method described 1n Examples later, for
example.

A Torm of the transglutaminase activator, the ceramide
production enhancer, the involucrin expression enhancer, the
epidermal cornification 1mprover, the skin moisturizing
function 1mprover, the skin barrier function improver, the
horny cell layer moisture content increasing agent, the horny
cell layer moisture reduction inhibitor, the skin roughness
preventive or improver, and the wavy hair former of the
present mvention can be appropriately selected, and such a
product may be processed into a medical composition, a
cosmetic composition or a food composition, and may be
incorporated thereinto.

When the medical composition 1s prepared, the compo-
sition 1s ordinarily prepared as a preparation containing the
above-described active ingredient and preferably a pharma-
ceutically acceptable carrier. The pharmaceutically accept-
able carrier generally means an 1nert, nontoxic, solid or
liquid extender, diluent, encapsulation material or the like
that does not react with the above-described active mgredi-
ent, and specific examples include a solvent or a dispersion
medium such as water, ethanol, polyols (propylene glycol,
butylene glycol, glycerin and polyethylene glycol), a suit-
able mixture thereol and vegetable oil.

The medical composition 1s orally or parenterally admin-
1stered into, for example, an oral cavity, a skin, a hypoder-
mis, a mucosa, a vein, an artery, a muscle, an abdominal
cavity, a vagina, a lung, a brain, an eye or a nasal cavity.
Specific examples of orally administrable preparations
include a tablet, a granule, a fine granule, powder, a capsule,
a chewable agent, a pellet, a syrup, a liquid, a suspension and
an inhalation. Specific examples of parenterally adminis-
trable preparations include a suppository, a retention type
clyster, a drop, an ophthalmic solution, a nasal drop, a
pessary, an ijection and an oral-cavity cleaner, and a skin
external preparation such as an omntment, a cream pharma-
ceutical, a gel, a controlled release patch agent and a patch.
The medical composition may be parenterally administered
in the form of a sustained-release hypodermic implant or a
target transmission system (for example, a monoclonal anti-
body, a vector transmission, 1on implantation, a polymer
matrix, a liposome and a microsphere).

The medical composition may further contain a conven-
tional additive in a medicine field. Examples of such an
additive include an excipient, a binder, a disintegrator, a
lubricant, an antioxidant, a colorant and a corrigent. The
additive can be used when necessary. In order to achieve
sustained release such that the composition can be effected
for a long time, the composition can also be coated with a
known retardant or the like. As the excipient, for example,
sodium carboxymethylcellulose, agar, light anhydrous sili-
cic acid, gelatin, crystalline cellulose, sorbitol, talc, dextrin,
starch, milk sugar, white soft sugar, glucose, magnesium
meta-aluminosilicate, calcium hydrogen phosphate or the
like can be used. Examples of the binder include gum arabic,
sodium alginate, ethyl cellulose, casein sodium, sodium
carboxymethylcellulose, agar, purified water, gelatin, starch,
tragacanth, and milk sugar. Examples of the disintegrator
include carboxymethylcellulose, sodium carboxymethylcel-
lulose, calcium carboxymethylcellulose, crystalline cellu-
lose, starch, and hydroxypropyl starch. Examples of the
lubricant include stearic acid, calcium stearate, magnesium
stearate, talc, hardened o1l, sucrose esters of fatty acids, and
waxs. Examples of the antioxidant include tocopherol, esters
of gallic acid, dibutylhydroxytoluene (BHT), butylated

20

hydroxvyanisole (BHA), and ascorbic acid. Other additives or
chemicals may be added thereto, when necessary, for
example, an antacid (e.g. sodium hydrogencarbonate, mag-
nesium carbonate, precipitated calcium carbonate and syn-

5 thetic hydrotalcite) or a gastric mucosa protective agent (e.g.
synthetic aluminum silicate, sucralfate and sodium copper
chlorophyllin) may be added thereto.

When the cosmetic composition 1s prepared, a form
thereol can be appropriately selected. The cosmetic compo-

10 sition can be processed into an arbitrary form, such as a
solution, a milky lotion, powder, a water-oil two-phase
system, a water-oil-powder three-phase system, a gel, a solid
such as a tablet, aerosol, mist, a capsule and a sheet.
Moreover, a product form of the cosmetic composition 1s

15 also arbitrary, and specific examples include a skin care
cosmetic product such as a facial wash, a makeup remover,
a skin lotion, a serum, a pack, a milky lotion, a cream, and
a sun screen; a makeup cosmetic product such as a founda-
tion cream, a makeup base, a lipstick, an eye shadow, an

20 eyeliner, a mascara, an eyebrow pencil, a rouge and a nail
enamel; a hair cosmetic product such as a hair shampoo, a
hair rinse, a charge for a haircut, a hair dye, and a hair
restorer; a body cleansing preparation such as a soap, a body
soap, a deodorant cosmetic product and a bath agent; an oral

25 cavity cosmetic material such as a tooth paste and a mouth
wash; and aromatic cosmetic product such as a perifume.
Moreover, this cosmetic product may belong to either the
cosmetic or the quasi drug according to the Pharmaceutical
Aflairs Law of Japan.

30  The cosmetic composition can be manufactured by an
ordinary method by formulating any other ingredient that 1s
conventionally used for the cosmetic, the quasi drug and the
medical product, for example, a powder ingredient, a liquid
fat and o1l, a solid fat and o1l, a wax, a hydrocarbon, a higher

35 fatty acid, a higher alcohol, an ester, silicone, an anmionic
surfactant, a cationic surfactant, an amphoteric surfactant, a
nonionic surfactant, a moisturizer, a water soluble polymer,
a thickening agent, a film forming agent, an ultraviolet light
absorber, a sequestering agent, lower alcohol, polyhydric

40 alcohol, sugar, an amino acid, an organic amine, a polymer
emulsion, a pH adjuster, a skin dietetical agent, a vitamin, an
antioxidant, an antioxidant aid, a perfume and water, when
necessary.

Specific examples of other ingredients that can be formu-

45 lated 1nto the cosmetic composition include a preservative
(e.g. ethyl paraben and butyl paraben), an antiphlogistic (e.g.
a glycyrrhizin acid derivative, a glycyrrhetinic acid deriva-
tive, a salicylic acid derivative, cypress thiol, zinc oxide and
allantoin), a skin whitening agent (e.g. ascorbic acid and a

50 derivative thereol, a placenta extract, an extract from Saxi-
fraga stolomifera, and arbutin), various kinds of extracts
(e.g. Phellodendron amurense, Coptis japonica, Lithosper-
mum evythrvorhizon, Paeonia lactiflora, Swertia japonica,
birch, sage, Eriobotrva japonica, carrot, aloe, mallow, 1ris,

55 grape, Coix lachryma-jobi, sponge gourd, lily, saflron,
Cridium officinale, ginger, Hypericum erectum, Ononis
spinosa, garlic, red pepper, Aurantii nobllis pericarpium,
angericae radix and marine algae), an activator agent (e.g.
royal jelly, photosensitive base and a cholesterol derivative),

60 a blood circulation accelerator (e.g. nonylic acid vanillyl-
amide, nicotimic acid benzyl ester, nicotinic acid 3-butoxy
cthyl ester, capsaicin, zingerone, Iinctura cantharidis, 1ch-
thammol, tannic acid, a-bormeol, tocopherol nicotinate,
inositol hexanicotinate, cyclandelate, cinnarizine, tolazo-

65 line, acetylcholine, verapamil, cepharanthin, and y-oriza-
nol), an antiseborrheic drug (e.g. sulfur and thianthol), an
anti-inflammatory agent (e.g. tranexamic acid, thiotaurine
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and hypotaurine) and a germicide (e.g. triclosan, cetylpyri-
dinium chloride, Timors and benzalkonium chloride).

The above-described medical composition and cosmetic
composition can be applied i the form of a stomatological
composition, an external application composition, an inter-
nal application composition or the like; and preferably used
in the form of a skin external application composition.

When the composition 1s used in the form of the skin
external application composition, the composition can be
appropriately formulated with, in addition to the above-
described active igredient, an mgredient used for an ordi-
nary skin external application composition, such as a sur-
factant, an o1l substance, a polymer compound, a
preservative, various kinds of medicinal ingredients, pow-
der, an ultraviolet light absorber, a dye, a flavoring agent, an
emulsion stabilizer and a pH adjuster. Specific examples of
the medicinal ingredient include, 1n the case of the epidermal
cornification improver or the skin moisturizing function
improver, vitamin D3, a sphingosine derivative, oleanolic
acid, clofibric acid and oleic ethanolamide.

When the food composition i1s prepared, a form thereof
can be appropriately selected, and the form also includes a
beverage. The form includes a general food, and also food
and drink indicating the effect of treatment, prevention,
improvement or the like of a disease or condition that can be
treated, prevented or improved by any one of improvement
of the epidermal comnification, improvement and mainte-
nance of the skin moisturizing function or barrier function,
or the like, the transglutaminase activation, the ceramide
production enhancement and the involucrin expression
enhancement. More specifically, the form includes a health
food, a physiologically functional food, a food for sick
people and a food for specified health use. The health food,
the physiologically functional food, the food for sick person
and the food for specified health use can be used, specifi-
cally, in the form of various kinds of preparations such as a
fine granule, a tablet, a granule, powder, a capsule, a syrup,
a liqgud and a liqmd diet, and can be used for these
preparations. The food composition in the form of the
preparation can be manufactured, in a manner similar to a
medical preparation, by mixing the above-described active
ingredient and a carrier acceptable as the food, and for
example, a suitable excipient (e.g. starch, processed starch,
lactose, glucose or water) and so forth, and applying a
conventional means. Further, the food composition can take
a form of a liquud food composition such as soups, juices, a
milk beverage, a tea beverage, a collee beverage, a cocoa
beverage and a jelly-like beverage; a semi-solid food com-
position such as pudding and yogurt; breads; noodles such as
flour noodles: confectionaries such as a cookie, a chocolate,
a candy and a gum; and spreads such as rice seasoning mix,
butter and jam. Moreover, the food includes a fodder.

The food composition may be formulated with various
kinds of food additives alone or in combination thereof, such
as an antioxidant, a spice, various kinds of esters, organic
acids, organic acid salts, inorganic acids, inorganic acid
salts, dyes, an emulsifier, a preservative, a condiment, a
sweetener, an acidulant, fruit-juice extracts, vegetable
extracts, nectar extracts, a pH adjuster and a quality stabi-
lizer.

An admimstration object of the transglutaminase activa-
tor, the ceramide production enhancer, the involucrin
expression enhancer, the epidermal cornification improver,
the skin moisturizing function improver, the skin barrier
function mmprover, the horny cell layer moisture content
increasing agent, the horny cell layer moisture content
reduction inhibitor, the skin roughness preventive or
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improver, or the wavy hair former of the present invention
1s preferably a warm-blooded vertebrate, and further pret-
erably a mammal. Specific examples of the mammals herein
include a human and a non-human mammal such as a
monkey, a mouse, a rat, a rabbit, a dog, a cat, a bovine, a
horse and a pig. The transglutaminase activator, the cer-
amide production enhancer, the involucrin expression
enhancer, the epidermal cornification improver, the skin
moisturizing function improver, the skin barrier function
improver, the horny cell layer moisture content increasing
agent, the horny cell layer moisture content reduction inhibi-
tor, the skin roughness preventive or improver, or the wavy
hair former of the present invention 1s preferably adminis-
tered to primates such as a human and a monkey, and
particularly preferably to a human.

The above-described active ingredient used 1n the present
invention, and the transglutaminase activator, the ceramide
production enhancer, the involucrin expression enhancer, the
epidermal cornification 1mprover, the skin moisturizing
function 1mprover, the skin barrier function improver, the
horny cell layer moisture content increasing agent, the horny
cell layer moisture content reduction inhibitor, the skin
roughness preventive or improver, or the wavy hair former
of the present invention can be applied to a subject who
desires prevention or treatment of epidermal incomplete
cornification, improvement of the skin moisturizing or skin
barrier function, an increase 1n the horny cell layer moisture
content, mnhibition of the horny cell layer moisture content
reduction, prevention or improvement of the skin roughness,
or formation of the wavy hair. The above-described active
ingredient or agent 1s preferably applied under necessary
conditions (preferably under conditions of low humidity and
dryness). Moreover, the above-described active ingredient
or agent 1s preferably applied to a skin, scalp or hair.

An applied dose of the above-described active ingredient
in the transglutaminase activator, the ceramide production
enhancer, the mnvolucrin expression enhancer, the epidermal
cornification 1mprover, the skin moisturizing function
improver, the skin barrier function improver, the horny cell
layer moisture content increasing agent, the horny cell layer
moisture content reduction inhibitor, the skin roughness
preventive or improver, or the wavy hair former of the
present invention can be appropriately determined depend-
ing on conditions, body weight, sex or age of an individual,
activity of a raw material, an administration or ingestion
route, an administration or ingestion schedule, a preparation
form, or other factors.

For example, 1n the first and second embodiments of the
present mvention, the dose 1s preferably 0.001 mg or more
and 1 g or less, or preferably from 0.001 to 1 mg, per day
and per 1 kg body weight, based on the mass of the
above-described active ingredient. Moreover, 1n the third
embodiment of the present invention, the dose 1s preferably
1.0x107" mg or more, more preferably 1.0x10~° mg or more,
and preferably 0.1 g or less, more preferably 0.001 mg or
less, or preferably from 1.0x10™7 to 0.1 mg, and more
preferably from 1.0x107° to 0.001 mg, per day and per adult
(body weight: 60 kg), based on the mass of the above-
described active ingredient.

Moreover, the above-described active ingredient can be
ingested or administered once a day or divisionally several
times a day or during an arbitrary period or at intervals.

A content of the above-described active ingredient 1n the
transglutaminase activator, the ceramide production
enhancer, the mnvolucrin expression enhancer, the epidermal
cornification 1mprover, the skin moisturizing function
improver, the skin barrier function improver, the horny cell
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layer moisture content increasing agent, the horny cell layer
moisture content reduction inhibitor, the skin roughness
preventive or improver, or the wavy hair former of the
present mvention can be appropriately determined so as to
attain the above-described dose.

For example, in the transglutaminase activator, the cer-
amide production enhancer, the involucrin expression
enhancer, the epidermal cornification improver, the skin
moisturizing function improver, the skin barrier function
improver, the horny cell layer moisture content increasing
agent, the horny cell layer moisture content reduction mhibi-
tor, the skin roughness preventive or improver, or the wavy
hair former of the first and second embodiments of the
present mvention, the content of the active ingredient 1s
preferably 0.00001 mass % or more, more preferably 0.0001
mass % or more, and further preferably 0.0005 mass % or
more; preferably 20 mass % or less, more preferably 10
mass % or less, and further preferably 5 mass % or less; and
from 0.00001 to 20 mass %, more preferably from 0.0001 to
10 mass %, and further preferably from 0.0005 to 5 mass %.

Further, in the transglutaminase activator, the ceramide
production enhancer, the involucrin expression enhancer, the
epidermal cornification 1mprover, the skin moisturizing
function 1mprover, the skin barrier function improver, the
skin roughness preventive or improver, or the wavy hair
former of the third embodiment of the present invention, the
content of the active ingredient is preferably 1.0x10™"” mass
% or more, more preferably 1.0x10™" mass % or more, and
further preferably 1.0x107" mass % or more; preferably 0.01
mass % or less, more preterably 0.005 mass % or less,
turther preferably 0.001 mass % or less, and particularly
preferably 1.0x10™* mass % or less.

With regard to the embodiments described above, also
disclosed by the present invention includes a transglutami-
nase activator described below, a ceramide production
enhancer described below, an 1volucrin expression
enhancer described below, an epidermal cornification
improver described below, a skin moisturizing function
improver described below, a skin barrier function improver
described below, a horny cell layer moisture content increas-
ing agent described below, a horny cell layer moisture
content reduction inhibitor described below, a skin rough-
ness preventive or improver described below, a wavy hair
former described below, a production method described
below, a method described below, and use described below.
<1> A ftransglutaminase activator containing at least one
kind selected from the group consisting of an extract from
Justicia procumbens, an extract from Peristrophe japonica,
and a compound represented by Formula (1), as an active
ingredient.
<2> A ceramide production enhancer containing at least one
kind selected from the group consisting of an extract from
Justicia procumbens, an extract from Peristrophe japonica,
and a compound represented by Formula (1), as an active
ingredient.
<3> An mvolucrin expression enhancer containing at least
one kind selected from the group consisting of an extract
trom Peristrophe japonica, and a compound represented by
Formula (1), as an active ingredient.
<4> An epidermal cormification improver containing at least

one kind selected from the group consisting of an extract
from Justicia procumbens, an extract from Peristrophe
Japonica, and a compound represented by Formula (1), as an
active mgredient.
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<5> A skin moisturizing function improver containing at
least one kind selected from the group consisting of an
extract from Justicia procumbens, an extract from Peristro-
phe japonica, and a compound represented by Formula (1),
as an active mgredient.

<6> A skin barrier function improver containing at least one
kind selected from the group consisting of an extract from
Justicia procumbens, an extract from Peristrophe japonica,
and a compound represented by Formula (1), as an active
ingredient.

<7> A skin roughness preventive or improver containing at
least one kind selected from the group consisting of an
extract from Justicia procumbens, an extract from Peristro-
phe japonica, and a compound represented by Formula (1),
as an active mgredient.

<8> A wavy hair former containing at least one kind selected

from the group consisting of an extract from Peristrophe
Japonica, and a compound represented by Formula (1), as an
active igredient.

Formula (1)

R¢
Rj
O
R>
R O
b
Ry

(In Formula (1), R, and R, each independently represent a
hydrogen atom, a hydroxyl group, or a linear or branched
alkoxy group having 1 to 4 carbon atoms; R, represents a
hydrogen atom, or a group for forming a methylenedioxy
group by bonding with R,; R, and R. each represent a
hydrogen atom, or a group for forming a methylenedioxy
group by bonding with each other; R, represents a hydrogen
atom, a hydroxyl group, a linear or branched alkoxy group
having 1 to 5 carbon atoms, a linear or branched acyloxy
group having 1 to 4 carbon atoms, or a sugar residue selected
from the group consisting of (D-apio-p-D-tfuranosyl)oxy,
(5-O-acetyl-D-apio-p-D-furanosyl)oxy, (-D-glucopyrano-

syl)oxy, (3-0,4-O-dimethyl-D-xylopyranosyl)oxy, (2-0,3-
0,4-O-trimethyl-f3-D-xylopyranosyl)oxy and (3-O-methyl-
B3-D-glucopyranosyl)oxy; and the hydroxyl group in the
sugar residue may form an ester with a carboxylic acid

(preferably a carboxylic acid having 2 to 4 carbon atoms). )

<9> The transglutaminase activator, the ceramide produc-
tion enhancer, the mvolucrin expression enhancer, the epi-
dermal cornification improver, the skin moisturizing func-
tion 1mprover, the skin barrier function improver, the skin
roughness preventive or improver, or the wavy hair former
described 1n any one of the above items <1> to <8>, wherein
the compound represented by Formula (1) 1s a compound
represented by Formula (11), or a compound represented by
any one ol Formulas (2) to (4):
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Formula (11)

Formula (2)

wherein, in Formula (2), R, and R, , each independently
represent a hydrogen atom, a hydroxyl group, or a linear or
branched alkoxy group having 1 to 4 carbon atoms (prefer-
ably a linear or branched alkoxy group having 1 to 4 carbon
atoms, more preferably an alkoxy group having 1 or 2
carbon atoms, and further preferably a methoxy group); R, 4
represents a hydrogen atom, a hydroxyl group, a linear or
branched alkoxy group having 1 to 5 carbon atoms, or a
linear or branched acyloxy group having 1 to 4 carbon atoms
(preferably a hydrogen atom, a hydroxyl group, an alkoxy
group having 1 or 2 carbon atoms, or an acetoxy group);

Formula (3)

Ry
Ry ~ ‘/'\ N
O
R NF N\F
O

\
/

NN

O

o/

wherein, 1n Formula (3), R,, and R, each independently
represent a hydrogen atom, a hydroxyl group, or a linear or
branched alkoxy group having 1 to 4 carbon atoms (prefer-
ably a linear or branched alkoxy group having 1 to 4 carbon
atoms, more preferably an alkoxy group having 1 or 2
carbon atoms, and further preferably a methoxy group); R,
represents a sugar residue selected from the group consisting,
of (D-apio-p-D-turanosyl)oxy, (5-O-acetyl-D-apio-{3-D-
turanosyl)oxy, (p-D-glucopyranosyl)oxy, (3-0,4-O-dim-
cthyl-D-xylopyranosyl)oxy, (2-0,3-0,4-O-trimethyl-{3-D-
xylopyranosyl)oxy and (3-O-methyl-f3-D-glucopyranosyl)
oxy; and the hydroxyl group 1n the sugar residue may form
an ester with a carboxylic acid (preferably a carboxylic acid
having 2 to 4 carbon atoms); and

10

15

20

25

30

35

40

45

50

55

60

65

N Formula (4)
X X
| 0
i N\
4 0
-
AN

wherein, 1n Formula (4), R, represents a hydrogen atom,
a hydroxyl group, a linear or branched alkoxy group having
1 to 5 carbon atoms, or a linear or branched acyloxy group
having 1 to 4 carbon atoms (preferably a hydrogen atom or
a hydroxyl group, and more preferably a hydroxyl group).
<10> Use of at least one kind selected from the group
consisting of an extract from Justicia procumbens, an extract
trom Peristrophe japonica, and a compound represented by
Formula (1), as a transglutaminase activator or a ceramide
production enhancer.
<]11> Use of at least one kind selected from the group
consisting of an extract from Justicia procumbens, an extract
trom Peristrophe japonica, and a compound represented by
Formula (1), in the manufacture of a transglutaminase
activator or a ceramide production enhancer.
<12> A method of using at least one kind selected from the
group consisting of an extract from Justicia procumbens, an
extract from Peristrophe japonica, and a compound repre-
sented by Formula (1), as a transglutaminase activator or a
ceramide production enhancer.
<13> A method of activating transglutaminase or a method
of enhancing ceramide production, using at least one kind
selected from the group consisting of an extract from
Justicia procumbens, an extract from Peristrophe japonica,
and a compound represented by Formula (1).
<14> Use of at least one kind selected from the group
consisting of an extract from Peristrophe japonica, and a
compound represented by Formula (1), as an 1nvolucrin
expression enhancer.
<15> Use of at least one kind selected from the group
consisting of an extract from Peristrophe japonica, and a
compound represented by Formula (1), in the manufacture
ol an 1nvolucrin expression enhancer.
<16> A method of using at least one kind selected from the
group consisting ol an extract from Peristrophe japonica,
and a compound represented by Formula (1), as an mnvolu-
crin expression enhancer.
<17> A method of enhancing involucrin expression, using at
least one kind selected from the group consisting of an
extract from Peristrophe japonica, and a compound repre-
sented by Formula (1).
<]18> Use of at least one kind selected from the group
consisting of an extract from Justicia procumbens, an extract
trom Peristrophe japonica, and a compound represented by
Formula (1), as an epidermal cornification improver, a skin
moisturizing function improver, a skin barrier function
improver, or a skin roughness preventive or improver.
<19> Use of at least one kind selected from the group
consisting of an extract from Justicia procumbens, an extract
trom Peristrophe japonica, and a compound represented by
Formula (1), in the manufacture of an epidermal cormifica-
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tion improver, a skin moisturizing function improver, a skin
barrier function improver, or a skin roughness preventive or
1M pProver.

<20> A method of using at least one kind selected from the
group consisting of an extract from Justicia procumbens, an
extract from Peristrophe japonica, and a compound repre-
sented by Formula (1), as an epidermal comification
improver, a skin moisturizing function improver, a skin
barrier function improver, or a skin roughness preventive or
1M pProver.

<21> A method of improving epidermal cornification, a
method of improving a skin moisturizing function, a method
of 1improving a skin barrier function, or a method of pre-
venting or improving skin roughness, containing adminis-
tering at least one kind selected from the group consisting of
an extract from Justicia procumbens, an extract from Peris-
trophe japonica, and a compound represented by Formula
(1).

<22> At least one kind selected from the group consisting of
an extract from Justicia procumbens, an extract from Peris-
trophe japonica, and a compound represented by Formula
(1) for use 1n the method of preventing or treating the
epidermal imncomplete cormification of the skin, the method
of improving the skin moisturizing function, the method of
improving the skin barrier function, or the method of pre-
venting or improving the skin roughness.

<23> Use of at least one kind selected from the group
consisting of an extract from Justicia procumbens, an extract
trom Peristrophe japonica, and a compound represented by
Formula (1), in the manufacture of a drug for preventing or
treating epidermal incomplete cornification of a skin, a drug
for improving a skin moisturizing function, a drug for
improving a skin barrier function, or a drug for preventing
or improving skin roughness.

<24> Use of at least one kind selected from the group
consisting of an extract from Justicia procumbens, an extract
trom Peristrophe japonica, and a compound represented by
Formula (1), for applying to a non-therapeutic method of
treating epidermal incomplete cornification of a skin, a skin
moisturizing function, a skin barrier function, or skin rough-
ness.

<25> Use of at least one kind selected from the group
consisting of an extract from Peristrophe japonica, and a
compound represented by Formula (1), as a wavy hair
former.

<26> Use of at least one kind selected from the group
consisting of an extract from Peristrophe japonica, and a
compound represented by Formula (1), 1n the manufacture
of a wavy hair former.

<2'7> A method of using at least one kind selected from the
group consisting ol an extract from Peristrophe japonica,
and a compound represented by Formula (1), as a wavy hair
former.

<28> A method of forming wavy hair, containing adminis-
tering at least one kind selected from the group consisting of
an extract from Peristrophe japonica, and a compound
represented by Formula (1)

<29> At least one kind selected from the group consisting of
an extract from Peristrophe japonica and a compound
represented by Formula (1), for applying to a method of
forming wavy hatr.

<30> At least one kind selected from the group consisting of
an extract from Peristrophe japonica and a compound
represented by Formula (1), for manufacture of drug for
forming wavy hatr.

<31> Use of at least one kind selected from the group
consisting of an extract from Peristrophe japonica and a
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compound represented by Formula (1), for applying to a
non-therapeutic method of treating wavy hair formation.
<32> The use or method described 1n any one of the above
items <10> to <31>, wherein the compound represented by
Formula (1) 1s a compound represented by Formula (11), or
a compound represented by any one of Formulas (2) to (4).
<]-1> A transglutaminase activator containing an extract
from Justicia procumbens, as an active ingredient.

<1-2> A ceramide production enhancer containing an extract
from Justicia procumbens, as an active ingredient.

<1-3> An epidermal cormification improver containing an
extract from Justicia procumbens, as an active igredient.
<1-4> A skin moisturizing function improver containing an
extract from Justicia procumbens, as an active igredient.
<1-5> A skin barrier function improver containing an extract
from Justicia procumbens, as an active ingredient.

<1-6> A horny cell layer moisture content increasing agent
containing an extract from Justicia procumbens, as an active
ingredient.

<1-7> A horny cell layer moisture content reduction 1nhibi-
tor containing an extract from Justicia procumbens, as an
active ingredient.

<1-8> A skin roughness preventive or improver containing
an extract from Justicia procumbens, as an active ingredient.
<1-9> The transglutaminase activator, the ceramide produc-
tion enhancer, the epidermal cornification improver, the skin
moisturizing function improver, the skin barrier function
improver, the hormy cell layer moisture content 1ncreasing
agent, the horny cell layer moisture content reduction inhibi-
tor, or the skin roughness preventive or improver described
in any one of the above 1tems <1-1> to <1-8>, wherein the
extract from Justicia procumbens 1s an extract from an entire
plant of Justicia procumbens.

<1-10> The transglutaminase activator, the ceramide pro-
duction enhancer, the epidermal cornification improver, the
skin moisturizing function improver, the skin barrier func-
tion 1improver, the horny cell layer moisture content increas-
ing agent, the horny cell layer moisture content reduction
inhibitor, or the skin roughness preventive or improver
described in any one of the above items <1-1> to <1-9>,
wherein the extract from Justicia procumbens 1s obtained by
extracting Justicia procumbens using, as an extraction sol-
vent, an ethanol aqueous solution (preferably an ethanol
aqueous solution having an alcohol content of 30 vol % or
more, more preferably of 40 vol % or more).

<1-11> The transglutaminase activator, the ceramide pro-
duction enhancer, the epidermal cornification improver, the
skin moisturizing function improver, the skin barrier func-
tion improver, the horny cell layer moisture content increas-
ing agent, the horny cell layer moisture content reduction
inhibitor, or the skin roughness preventive or improver
described in any one of the above items <1-1> to <1-10>,
wherein the content of the active ingredient 1s 0.00001 mass
% or more (preferably 0.0001 mass % or more, and more
preferably 0.0005 mass % or more) and 20 mass % or less
(preferably 10 mass % or less, and more preferably 5 mass

% or less).

<1-12> Use of an extract from Justicia procumbens, as a
transglutaminase activator or a ceramide production
enhancer.

<1-13> Use of an extract from Justicia procumbens, 1n the
manufacture of a transglutaminase activator or a ceramide
production enhancer.

<1-14> A method of using an extract from Justicia procum-
bens, as a transglutaminase activator or a ceramide produc-
tion enhancer.
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<1-15> A method of activating transglutaminase or a method
of enhancing ceramide production, using an extract from

Justicia procumbens.

<]1-16> The method described 1n the above item <1-15>,
wherein the extract 1s applied to a subject who desires
prevention or treatment of epidermal 1ncomplete cornifica-
tion, improvement of a skin moisturizing or skin barrier
function, or prevention or improvement of skin roughness.
<1-17> The method described 1n the above 1tem <1-15> or
<1-16>, wherein the extract i1s applied under conditions
needing application of the extract (preferably under condi-
tions of low humidity and dryness).

<1-18> The method described 1n any one of the above 1tems
<1-15> to <1-17>, wherein the extract 1s administered to a
skin.

<1-19>The use or method described 1n any one of the above
items <1-12> to <1-18>, wherein the extract from Justicia
procumbens 1s an extract from an entire plant of Justicia
procumbens.

<1-20> The use or method described 1n any one of the above
items <1-12> to <1-19>, wherein the extract from Justicia
procumbens 1s obtained by extracting Justicia procumbens
using, as an extraction solvent, an ethanol aqueous solution
(preferably an ethanol aqueous solution having an alcohol
content of 30 vol % or more, more preferably of 40 vol %
Or more).

<1-21> The use or method described 1n any one of the above
items <1-12> to <1-20>, wherein the content of the extract
trom Justicia procumbens 1n the transglutaminase activator
or the ceramide production enhancer 1s 0.00001 mass % or
more (preferably 0.0001 mass % or more, and more prei-
erably 0.0005 mass % or more) and 20 mass % or less
(preferably 10 mass % or less, and more preferably 5 mass
% or less).

<1-22> Use of an extract from Justicia procumbens, as an
epidermal cormification improver, a skin moisturizing func-
tion improver, a skin barrier function improver, a horny cell
layer moisture content increasing agent, a horny cell layer
moisture content reduction inhibitor, or a skin roughness
preventive or iImprover.

<1-23> Use of an extract from Justicia procumbens, 1n the
manufacture of an epidermal cornification improver, a skin
moisturizing function improver, a skin barrier function
improver, a horny cell layer moisture content increasing
agent, a horny cell layer moisture content reduction inhibi-
tor, or a skin roughness preventive or improver.

<1-24> A method of using an extract from Justicia procum-
bens, as an epidermal cornification improver, a skin mois-
turizing function improver, a skin barrier function improver,
a horny cell layer moisture content increasing agent, a horny
cell layer moisture content reduction inhibitor, or a skin
roughness preventive or improver.

<1-25> A method of improving epidermal cormification, a
method of improving a skin moisturizing function, a method
of improving a skin barrier function, a method of increasing
a horny cell layer moisture content, a method of nhibiting
hory cell layer moisture content reduction, or a method of
preventing or improving skin roughness, containing admin-
istering an extract from Justicia procumbens.

<1-26> The method described 1n the above item <1-24> or
<1-25>, wherein the extract 1s applied to a subject who
desires prevention or treatment of epidermal incomplete
cornification, improvement of a skin moisturizing or skin
barrier function, an increase 1 a horny cell layer moisture
content, 1nhibition of homy cell layer moisture content
reduction, or prevention or improvement of skin roughness.
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<1-27> The method described 1n any one of the above items
<1-24> to <1-26>, wherein the extract 1s applied under
conditions needing application of the extract (preferably
under conditions of low humidity and dryness).

<1-28> The method described 1n any one of the above items
<1-24> to <1-27>, wherein the extract 1s administered to a
skin.

<1-29> An extract from Justicia procumbens for use 1n the
method of preventing or treating the epidermal mmcomplete
cornification of the skin, the method of 1improving the skin
moisturizing function, the method of improving the skin
barrier function, the method of increasing the horny cell
layer moisture content, the method of 1nhibiting the horny
cell layer moisture content reduction, or the method of
preventing or improving the skin roughness.

<1-30> Use of an extract from Justicia procumbens, 1n the
manufacture of a drug for preventing or treating epidermal
incomplete cornification of a skin, a drug for improving a
skin moisturizing function, a drug for improving a skin
barrier function, a drug for increasing a horny cell layer
moisture content, a drug for inhibiting horny cell layer
moisture content reduction, or a drug for preventing or
improving skin roughness.

<1-31> Use of an extract from Justicia procumbens, 1or
applying to a non-therapeutic method of treating epidermal
incomplete cornification of a skin, a skin moisturizing
function, a skin barrier function, a horny cell layer moisture
content, or skin roughness.

<1-32> The use described in the above item <I1-31>,
wherein the extract from Justicia procumbens 1s applied in
the form of a medical composition or a cosmetic composi-
tion.

<1-33> The use described 1in the above item <1-32>,
wherein the extract from Justicia procumbens 1s applied in
the form of an external application composition.

<1-34> The use described in the above item <1-31>,
wherein the extract from Justicia procumbens 1s applied in
the form of a food or drink.

<1-35> The use or method described 1in any one of the above
items <1-22> to <1-34>, wherein the extract from Justicia
procumbens 1s an extract from an entire plant of Justicia
procumbens.

<1-36> The use or method described 1in any one of the above
items <1-22> to <1-35>, wherein the extract from Justicia
procumbens 1s obtained by extracting Justicia procumbens
using, as an extraction solvent, an ethanol aqueous solution
(preferably an ethanol aqueous solution having an alcohol
content of 30 vol % or more, more preferably of 40 vol %
Or more).

<1-37>The use or method described 1n any one of the above
items <1-22> to <1-36>, wherein the content of the extract
from Justicia procumbens 1n the epidermal cornification
improver, the skin moisturizing function improver, the skin
barrier function improver, the horny cell layer moisture
content increasing agent, the homy cell layer moisture
content reduction ihibitor, or the skin roughness preventive
or improver 1s 0.00001 mass % or more (preferably 0.0001
mass % or more, and more preferably 0.0005 mass % or
more) and 20 mass % or less (preferably 10 mass % or less,
and more preferably 5 mass % or less).

<2-1> A transglutaminase activator containing an extract
trom Peristrophe japonica, as an active mgredient.

<2-2> A ceramide production enhancer containing an extract
trom Peristrophe japonica, as an active mgredient.

<2-3> An 1nvolucrin expression enhancer containing an
extract from Peristrophe japonica, as an active ingredient.
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<2-4> An epidermal cornification improver containing an
extract from Peristrophe japonica, as an active ingredient.
<2-5> A skin moisturizing function improver containing an
extract from Peristrophe japonica, as an active ingredient.
<2-6> A skin barrier function improver containing an extract
from Peristrophe japonica, as an active mgredient

<2-7> A skin roughness preventive or improver containing
an extract from Peristrophe japonica, as an active mgredi-
ent.

<2-8> A wavy hair former contaimng an extract from
Peristrophe japonica, as an active igredient.

<2-9> The transglutaminase activator, the ceramide produc-
tion enhancer, the imnvolucrin expression enhancer, the epi-
dermal cormification improver, the skin moisturizing func-
tion 1mprover, the skin barrier function improver, the skin
roughness preventive or improver, or the wavy hair former
described 1n any one of the above items <2-1> to <2-8>,
wherein the extract from Peristrophe japonica 1s an extract
from an entire plant of Peristrophe japonica.

<2-10> The transglutaminase activator, the ceramide pro-
duction enhancer, the involucrin expression enhancer, the
epidermal cornification 1mprover, the skin moisturizing
function 1mprover, the skin barrier function improver, the
skin roughness preventive or improver, or the wavy hair
former described 1n any one of the above items <2-1> to
<2-9>, wherein the extract from Peristrophe japonica 1s
obtained by extracting Peristrophe japorica using, as an
extraction solvent, an ethanol aqueous solution (preferably
an ethanol aqueous solution having an alcohol content of 30
vol % or more, more preferably of 40 vol % or more).
<2-11> The transglutaminase activator, the ceramide pro-
duction enhancer, the involucrin expression enhancer, the
epidermal cornification 1mprover, the skin moisturizing
function 1mprover, the skin barrier function improver, the
skin roughness preventive or improver, or the wavy hair
former described 1n any one of the above items <2-1> to
<2-10>, wherein the content of the active ingredient is
0.00001 mass % or more (preferably 0.0001 mass % or
more, and more preferably 0.0005 mass % or more) and 20
mass % or less (preferably 10 mass % or less, and more
preferably 5 mass % or less).

<2-12> Use of an extract from Peristrophe japonica, as a
transglutaminase activator, a ceramide production enhancer,
or an 1nvolucrin expression enhancer.

<2-13> Use of an extract from Peristrophe japonica, 1n the
manufacture of a transglutaminase activator, a ceramide
production enhancer, or an involucrin expression enhancer.
<2-14> A method of using an extract from Peristrophe
Japonica, as a transglutaminase activator, a ceramide pro-
duction enhancer, or an mvolucrin expression enhancer.
<2-15> A method of activating transglutaminase, a method
of enhancing ceramide production, or a method of enhanc-
ing involucrin expression, using an extract from Peristrophe
Japonica.

<2-16> The method described in the above item <2-15>,
wherein the extract 1s applied to a subject who desires
prevention or treatment of epidermal incomplete cornifica-
tion, improvement of a skin moisturizing or skin barrier
function, prevention or improvement of skin roughness, or
wavy hair formation.

<2-17> The method described 1n the above item <2-15> or
<2-16>, wherein the extract i1s applied under conditions
needing application of the extract (preferably under condi-
tions of low humidity and dryness).

<2-18> The method described 1n any one of the above 1tems
<2-15> to <2-17>, wherein the extract 1s administered to a
skin, a scalp or hair.
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<2-19> The use or method described in any one of the above
items <2-12> to <2-18>, wherein the extract from Peristro-
phe japonica 1s an extract from an entire plant of Peristrophe
Japonica.

<2-20> The use or method described 1n any one of the above
items <2-12> to <2-19>, wherein the extract from Peristro-
phe japonica 1s obtained by extracting Peristrophe japonica
using, as an extraction solvent, an ethanol aqueous solution
(preferably an ethanol aqueous solution having an alcohol
content of 30 vol % or more, more preferably of 40 vol %
Or more).

<2-21> The use or method described in any one of the above
items <2-12> to <2-20>, wherein the content of the extract
trom Peristrophe japonica in the transglutaminase activator,
the ceramide production enhancer, or the involucrin expres-
s1on enhancer 1s 0.00001 mass % or more (preferably 0.0001
mass % or more, and more preferably 0.0005 mass % or
more) and 20 mass % or less (preferably 10 mass % or less,
and more preferably 5 mass % or less).

<2-22> Use of an extract from Peristrophe japonica, as an
epidermal cormification improver, a skin moisturizing func-
tion 1mprover, a skin barrier function improver, a skin
roughness preventive or improver, or a wavy hair former.
<2-23> Use of an extract from Peristrophe japonica, 1n the
manufacture of an epidermal cornification improver, a skin
moisturizing function improver, a skin barrier function
improver, a skin roughness preventive or improver, or a
wavy hair former.

<2-24> A method of using an extract from Peristrophe
Japonica, as an epidermal cormification improver, a skin
moisturizing function improver, a skin barrier function
improver, a skin roughness preventive or improver, or a
wavy hair former.

<2-25> A method of improving epidermal cornification, a
method of improving a skin moisturizing function, a method
of improving a skin barrier function, a method of preventing
or improving skin roughness, or a method of forming wavy
hair, containing administering an extract from Peristrophe
Japonica.

<2-26> The method described 1n the above 1tem <2-24> or
<2-25>, wherein the extract 1s applied to a subject who
desires prevention or treatment of epidermal inmcomplete
cornification, improvement of a skin moisturizing or skin
barrier function, prevention or improvement of skin rough-
ness, or wavy hair formation.

<2-27> The method described 1n any one of the above 1tems
<2-24> to <2-26>, wherein the extract 1s applied under
conditions needing application of the extract (preferably
under conditions of low humidity and dryness).

<2-28> The method described 1n any one of the above 1tems
<2-24> to <2-27>, wherein the extract 1s administered to a
skin, a scalp or hair.

<2-29> An extract from Peristrophe japonica for use in the
method of preventing or treating the epidermal incomplete
cornification of the skin, the method of improving the skin
moisturizing function, the method of improving the skin
barrier function, the method of preventing or improving the
skin roughness, or the method of forming wavy harr.
<2-30> Use of an extract from Peristrophe japonica, 1n the
manufacture of a drug for preventing or treating epidermal
incomplete cornification of a skin, a drug for improving a
skin moisturizing function, a drug for improving a skin
barrier function, a drug for preventing or improving skin
roughness, or a drug for forming wavy hatr.

<2-31> Use of an extract from Peristrophe japonica, for
applying to a non-therapeutic method of treating epidermal
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incomplete cornification of a skin, a skin moisturizing
function, a skin barrier function, skin roughness, or wavy
hair formation.

<2-32> The use described in the above i1tem <2-31>,
wherein the extract from Peristrophe japonica 1s applied in
the form of a medical composition or a cosmetic composi-
tion.

<2-33> The use described in the above item <2-32>,
wherein the extract from Peristrophe japonica 1s applied in
the form of an external application composition.

<2-34> The use described in the above item <2-31>,
wherein the extract from Peristrophe japonica 1s applied in
the form of a food or drink.

<2-35> The use or method described 1n any one of the above
items <2-22> to <2-34>, wherein the extract from Peristro-
phe japonica 1s an extract from an entire plant of Peristrophe
Japonica.

<2-36>The use or method described 1n any one of the above
items <2-22> to <2-35>, wherein the extract from Peristro-
phe japonica 1s obtained by extracting Peristrophe japonica
using, as an extraction solvent, an ethanol aqueous solution
(preferably an ethanol aqueous solution having an alcohol
content of 30 vol % or more, more preferably of 40 vol %
Or more).

<2-37>The use or method described 1n any one of the above
items <2-22> to <2-36>, wherein the content of the extract
from Peristrophe japorica i the epidermal cornification
improver, the skin moisturizing function improver, the skin
barrier function improver, the skin roughness preventive or
improver, or the wavy hair former 1s 0.00001 mass % or
more (preferably 0.0001 mass % or more, and more prei-
crably 0.0005 mass % or more) and 20 mass % or less
(preferably 10 mass % or less, and more preferably 5 mass
% or less).

<3-1> A transglutaminase activator containing at least one
kind of compound represented by Formula (1), as an active
ingredient.

<3-2> A ceramide production enhancer containing at least
one kind of compound represented by Formula (1), as an
active mgredient.

<3-3> An mvolucrin expression enhancer containing at least
one kind of compound represented by Formula (1), as an
active mgredient.

<3-4> An epidermal cornification improver containing at
least one kind of compound represented by Formula (1), as
an active mgredient.

<3-5> A skin moisturizing function improver containing at
least one kind of compound represented by Formula (1), as
an active mgredient.

<3-6> A skin barrier function improver containing at least
one kind of compound represented by Formula (1), as an
active mgredient.

<3-7> A skin roughness preventive or improver containing
at least one kind of compound represented by Formula (1),
as an active mgredient.

<3-8> A wavy hair former containing at least one kind of
compound represented by Formula (1), as an active ingre-
dient.

<3-9> The transglutaminase activator, the ceramide produc-

tion enhancer, the involucrin expression enhancer, the epi-
dermal cormification improver, the skin moisturizing func-
tion 1mprover, the skin barrier function improver, the skin
roughness preventive or improver, or the wavy hair former
described in any one of the above items <3-1> to <3-8>,
wherein, 1n Formula (1), R, and R, each are a hydrogen
atom, or a linear or branched alkoxy group having 1 to 4
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carbon atoms (preferably a hydrogen atom or an alkoxy
group having 1 or 2 carbon atoms, more preferably a
hydrogen atom or a methoxy group); and R, 1s a hydrogen
atom.

<3-10> The transglutaminase activator, the ceramide pro-
duction enhancer, the mvolucrin expression enhancer, the
epidermal cornification 1mprover, the skin moisturizing
function 1mprover, the skin barrier function improver, the
skin roughness preventive or improver, or the wavy hair
former described 1n any one of the above items <3-1> to
<3-8>, wherein, in Formula (1), R, 1s a hydrogen atom; and
R, and R, are bonded with each other to form a methylene-
dioxy group.

<3-11> The transglutaminase activator, the ceramide pro-
duction enhancer, the involucrin expression enhancer, the
epidermal cornification 1mprover, the skin moisturizing
function 1mprover, the skin barrier function improver, the
skin roughness preventive or improver, or the wavy hair
former described 1n any one of the above items <3-1> to
<3-10>, wherein, 1n Formula (1), R, and R are bonded with
cach other to form a methylenedioxy group.

<3-12> The transglutaminase activator, the ceramide pro-
duction enhancer, the involucrin expression enhancer, the
epidermal cornification 1mprover, the skin moisturizing
function 1mprover, the skin barrier function improver, the
skin roughness preventive or improver, or the wavy hair
former described 1n any one of the above items <3-1> to
<3-10>, wherein, in Formula (1), R,, R, and R, are a

hydrogen atom.

<3-13> The transglutaminase activator, the ceramide pro-
duction enhancer, the involucrin expression enhancer, the
epidermal cornification 1mprover, the skin moisturizing
function improver, the skin barrier function improver, the
skin roughness preventive or improver, or the wavy hair
former described 1n any one of the above items <3-1> to
<3-12>, wherein the compound represented by Formula (1)
1s a compound represented by Formula (11) or a compound

represented by any one of Formulas (2) to (4).

<3-14> The transglutaminase activator, the ceramide pro-
duction enhancer, the involucrin expression enhancer, the
epidermal cornification 1mprover, the skin moisturizing
function improver, the skin barrier function improver, the
skin roughness preventive or improver, or the wavy hair
former described 1n any one of the above items <3-1> to
<3-13>, wherein the compound represented by Formula (1)
1s selected from the group consisting of the following
compounds (11) to (19).

(11)

‘\ \/\
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A /\<
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\/
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<3-15> The transglutaminase activator, the ceramide pro-
duction enhancer, the involucrin expression enhancer, the
epidermal cornification 1mprover, the skin moisturizing
function improver, the skin barrier function improver, the
skin roughness preventive or improver, or the wavy hair
former described in any one of the above items <3-1> to
<3-14>, wherein the content of the active ingredient is
1.0x107'° mass % or more (preferably 1.0x107" mass % or

more, and more preferably 1.0x10™° mass % or more) and
0.01 mass % or less (preferably 0.005 mass % or less, more
preferably 0.001 mass % or less, and further preferably
1.0x10™* mass % or less).

<3-16> Use of at least one kind of compound represented by
Formula (1), as a transglutaminase activator, a ceramide
production enhancer or an involucrin expression enhancer.
<3-17> Use of at least one kind of compound represented by
Formula (1), in the manufacture of a transglutaminase
activator, a ceramide production enhancer, or an involucrin
expression enhancer.

<3-18> A method of using at least one kind of compound
represented by Formula (1), as a transglutaminase activator,
a ceramide production enhancer, or an involucrin expression
enhancer.
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<3-19> A method of activating transglutaminase, a method
of enhancing ceramide production, or a method of enhanc-
ing involucrin expression, using at least one kind of com-
pound represented by Formula (1).

<3-20> The method described in the above item <3-19>,
wherein the compound 1s applied to a subject who desires
prevention or treatment of epidermal incomplete cornifica-
tion, improvement of a skin moisturizing or skin barrier
function, prevention or improvement of skin roughness, or
wavy hair formation.

<3-21> The method described 1n the above item <3-19> or
<3-20>, wherein the compound i1s applied under conditions

needing application of the compound (preferably under
conditions of low humidity and dryness).

<3-22> The method described 1n any one of the above 1tems
<3-19>to <3-21>, wherein the compound 1s administered to
a skin, a scalp or harir.

<3-23>The use or method described 1n any one of the above
items <3-16> to <3-22>, wherein, in Formula (1), R; and R,
cach are a hydrogen atom, or a linear or branched alkoxy
group having 1 to 4 carbon atoms (preferably a hydrogen
atom or an alkoxy group having 1 or 2 carbon atoms, more
preferably a hydrogen atom or a methoxy group); and R, 1s
a hydrogen atom.

<3-24> The use or method described 1n any one of the above
items <3-16> to <3-22>, wherein, in Formula (1), R, 1s a
hydrogen atom; and R, and R, are bonded with each other
to form a methylenedioxy group.

<3-25>The use or method described 1n any one of the above
items <3-16> to <3-24>, wherein, in Formula (1), R, and R.
are bonded with each other to form a methylenedioxy group.
<3-26>The use or method described 1n any one of the above
items <3-16>to <3-24>, wherein, 1n Formula (1), R, R; and
R, are a hydrogen atom.

<3-27>The use or method described 1n any one of the above
items <3-16>to <3-26>, wherein the compound represented
by Formula (1) 1s a compound represented by Formula (11)
or a compound represented by any one of Formulas (2) to
(4).

<3-28> The use or method described 1n any one of the above
items <3-16>to <3-27>, wherein the compound represented
by Formula (1) 1s selected from the group consisting of the
compounds (11) to (19).

<3-29>The use or method described 1n any one of the above
items <3-16> to <3-28>, wherein the content of the at least
one kind of compound represented by Formula (1) 1n the
transglutaminase activator, the ceramide production
enhancer, or the involucrin expression enhancer is 1.0x107'”
mass % or more (preferably 1.0x10™" mass % or more, and
more preferably 1.0x107° mass % or more) and 0.01 mass %
or less (preferably 0.005 mass % or less, more preferably
0.001 mass % or less, and further preferably 1.0x10™" mass
% or less).

<3-30> Use of at least one kind of compound represented by
Formula (1), as an epidermal cornification improver, a skin
moisturizing function improver, a skin barrier function
improver, a skin roughness preventive or improver, or a
wavy hair former.

<3-31> Use of at least one kind of compound represented by
Formula (1), in the manufacture of an epidermal cormifica-
tion improver, a skin moisturizing function improver, a skin
barrier function improver, a skin roughness preventive or
improver, or a wavy hair former.

<3-32> A method of using at least one kind of compound
represented by Formula (1), as an epidermal cornification
improver, a skin moisturizing function improver, a skin
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barrier function improver, a skin roughness preventive or
improver, or a wavy hair former.

<3-33> A method of improving epidermal cornification, a
method of improving a skin moisturizing function, a method
of improving a skin barrier function, a method of preventing
or improving skin roughness, or a method of forming wavy
hair, containing administering at least one kind of compound
represented by Formula (1).

<3-34> The method described 1n the above 1tem <3-32> or
<3-33>, wherein the compound 1s applied to a subject who
desires prevention or treatment of epidermal incomplete
cornification, improvement of a skin moisturizing or skin
barrier function, prevention or improvement of skin rough-
ness, or wavy hair formation.

<3-35> The method described 1n any one of the above items
<3-32> to <3-34>, wherein the compound 1s applied under
conditions needing application of the compound (preferably
under conditions of low humidity and dryness).

<3-36> The method described 1n any one of the above 1tems
<3-32> 10 <3-35>, wherein the compound 1s administered to
a skin, a scalp or harir.

<3-37> At least one kind of compound represented by
Formula (1) for use 1n the method of preventing or treating
the epidermal incomplete cormification of a skin, the method
of 1improving a skin moisturizing function, the method of
improving a skin barrier function, the method of preventing
or improving skin roughness, or the method of forming
wavy hair.

<3-38> Use of at least one kind of compound represented by
Formula (1), in the manufacture of a drug for preventing or
treating epidermal incomplete cornification of a skin, a drug
for improving a skin moisturizing function, a drug for
improving a skin barrier function, a drug for preventing or
improving skin roughness, or a drug for forming wavy hair.
<3-39> Use of at least one kind of compound represented by
Formula (1), for applying to a non-therapeutic method of
treating epidermal incomplete cornification of a skin, a skin
moisturizing function, a skin barrier function, skin rough-
ness, or wavy hair formation.

<3-40> The use described in the above item <3-39>,
wherein the at least one kind of compound represented by
Formula (1) 1s applied in the form of a medical composition
Or a cosmetic composition.

<3-41> The use described in the above item <3-40>,
wherein the at least one kind of compound represented by
Formula (1) 1s applied in the form of an external application
composition.

<3-42> The use described 1in the above item <3-39>,
wherein the at least one kind of compound represented by
Formula (1) 1s applied 1n the form of a food or drink.
<3-43>The use or method described 1n any one of the above
items <3-30> to <3-42>, wherein, in Formula (1), R, and R,
cach are a hydrogen atom, or a linear or branched alkoxy
group having 1 to 4 carbon atoms (preferably a hydrogen
atom or an alkoxy group having 1 or 2 carbon atoms, more
preterably a hydrogen atom or a methoxy group); and R 1s
a hydrogen atom.

<3-44> The use or method described 1in any one of the above
items <3-30> to <3-42>, wherein, in Formula (1), R, 1s a
hydrogen atom; and R, and R, are bonded with each other
to form a methylenedioxy group.

<3-45>The use or method described 1n any one of the above
items <3-30> to <3-44>, wherein, in Formula (1), R, and R
are bonded with each other to form a methylenedioxy group.
<3-46>The use or method described 1n any one of the above
items <3-30> to <3-44>, wherein, in Formula (1), R, R and
R, are a hydrogen atom.
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<3-47> The use or method described 1n any one of the above
items <3-30> to <3-46>, wherein the compound represented
by Formula (1) 1s a compound represented by Formula (11)
or a compound represented by any one of Formulas (2) to
(4).

<3-48>The use or method described 1n any one of the above
items <3-30> to <3-47>, wherein the compound represented
by Formula (1) 1s selected from the group consisting of the
compounds (11) to (19).

<3-49>The use or method described 1n any one of the above
items <3-30> to <3-48>, wherein the content of the at least
one kind of compound represented by Formula (1) in the
epidermal cornification improver, the skin moisturizing
function 1mprover, the skin barrier function improver, the
skin roughness preventive or improver, or the wavy hair
former is 1.0x107'° mass % or more (preferably 1.0x107"
mass % or more, and more preferably 1.0x107° mass % or
more) and 0.01 mass % or less (preferably 0.005 mass % or
less, more preferably 0.001 mass % or less, and further
preferably 1.0x10™ mass % or less).

EXAMPLES

Hereinafter, the present invention will be described more
in detail with reference to Examples, but the present inven-
tion 1s not limited thereto.

Preparation Example 1-1

800 mL of an aqueous 50 vol % ethanol aqueous solution

was added to 80 g of entire plant of Justicia procumbens
(available from SHINWA BUSSAN CO., LTD.), which was
extracted with the solution at a room temperature for 7 days.
Then, the resultant material was filtered to obtain a crude
extract, and then the crude extraction was subjected to
concentration to dryness to obtain 6.6 g of an extracted solid
content. This extracted solid content was dissolved mto a 50
vol % ethanol aqueous solution to be 1.0% (w/v) 1in a residue
on evaporation to prepare a 50 vol % ethanol extract of
Justicia procumbens.

Preparation Example 1-2

500 mL of an aqueous 95 vol % ethanol solution was
added to 350 g of entire plant of Justicia procumbens (avail-
able from SHINWA BUSSAN CO., LID.), which was
extracted with the solution at a room temperature for 7 days.
Then, the resultant material was filtered to obtain a crude
extract, and then the crude extraction was subjected to
concentration to dryness to obtain 897 mg of an extracted
solid content. This extracted solid content was dissolved 1nto
a 95 vol % ethanol aqueous solution to be 1.0% (w/v) 1n a
residue on evaporation to prepare a 95 vol % ethanol extract
of Justicia procumbens.

Preparation Example 2-1

10 g of entire plant of Peristrophe japonica (available
from SHINWA BUSSAN CO., L'1D.) finely was cut, and
100 mL of an aqueous 30 vol % ethanol solution was added
thereto. Then, extraction was carried out for 7 days under the
conditions of standing at room temperature. Thereafter, the
extract was filtered to obtain 61 mL of an extract from
Peristrophe japonica. For the extract thus obtained, the
evaporation residue was calculated, and the evaporation
residue was found to be 1.10% (w/v). This residue was
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diluted with a 30 vol % ethanol aqueous solution to prepare
a 1.0% (w/v) (extract solid content) extract.
<Calculation of Evaporation Residue>

1 mL of the extract from Peristrophe japonica was dried
for 6 hours at 105° C. using a dryer (DRY Thermo Unait

DTU-1C (trade name) manufactured by TAITEC CORPO-
RATION), and thus, 11.0 mg of a dried product was
obtained. The evaporation residue of this extract was cal-
culated by the formula: 11.0/1000x100=1.10% (w/v). In the

Preparation Examples described below, the evaporation resi-
due of each extract were calculated in the same manner.

Preparation Example 2-2

Extraction was carried using a 50 vol % ethanol aqueous
solution under conditions similar to the conditions 1n Prepa-
ration Example 2-1. Thereafter, the extraction was filtered to
obtain 58 mL of an extract from Peristrophe japonica. For
the extract thus obtained, the evaporation residue was cal-
culated, and the evaporation residue was found to be 0.92%
(w/v). This extract was concentrated, and then a 1.0% (w/v)
(extract solid content) extract was prepared with a 50 vol %
cthanol aqueous solution.

Preparation Example 2-3

Extraction was carried using a 60 vol % ethanol aqueous
solution under conditions similar to the conditions 1n Prepa-
ration Example 2-1. Thereatter, the extraction was filtered to
obtain 58 mL of an extract from Peristrophe japonica. For
the extract thus obtained, the evaporation residue was cal-
culated, and the evaporation residue was found to be 0.79%
(w/v). This extract was concentrated, and then a 1.0% (w/v)
(extract solid content) extract was prepared with a 60 vol %
cthanol aqueous solution.

Preparation Example 2-4

Extraction was carried using a 70 vol % ethanol aqueous
solution under conditions similar to the conditions 1n Prepa-
ration Example 2-1. Thereafter, the extraction was filtered to
obtain 60 mL of an extract from Peristrophe japonica. For
the extract thus obtained, the evaporation residue was cal-
culated, and the evaporation residue was found to be 0.70%
(w/v). This extract was concentrated, and then a 1.0% (w/v)
(extract solid content) extract was prepared with a 70 vol %
cthanol aqueous solution.

Preparation Example 2-5

Extraction was carried using a 80 vol % ethanol aqueous
solution under conditions similar to the conditions 1n Prepa-
ration Example 2-1. Thereatter, the extraction was filtered to
obtain 55 mL of an extract from Peristrophe japonica. For
the extract thus obtained, the evaporation residue was cal-
culated, and the evaporation residue was found to be 0.60%
(w/v). This extract was concentrated, and then a 1.0% (w/v)
(extract solid content) extract was prepared with a 80 vol %
cthanol aqueous solution.

Preparation Example 2-6

Extraction was carried using a 90 vol % ethanol aqueous
solution under conditions similar to the conditions 1n Prepa-
ration Example 2-1. Thereafter, the extraction was filtered to
obtain 53 mL of an extract from Peristrophe japonica. For
the extract thus obtained, the evaporation residue was cal-
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culated, and the evaporation residue was found to be 0.36%
(w/v). This extract was concentrated and dried, and then a
1.0% (w/v) (extract solid content) extract was prepared with
a 90 vol % ethanol aqueous solution.

Preparation Example 2-7

Extraction was carried using a 99.5 vol % ethanol aqueous
solution under conditions similar to the conditions 1n Prepa-
ration Example 2-1. Thereafter, the extraction was filtered to
obtain 52 mL of an extract from Peristrophe japonica. For
the extract thus obtained, the evaporation residue was cal-
culated, and the evaporation residue was found to be 0.17%
(w/v). This extract was concentrated and dried, and then a
1.0% (w/v) (extract solid content) extract was prepared with
a 99.5 vol % ethanol aqueous solution.

Preparation Example 2-8

600 g of entire plant of Peristrophe japonica (available
from SHINWA BUSSAN CO., L1D.) finely was cut, and

6,000 mL of an aqueous 99.5 vol % ethanol solution was
added thereto. Then, extraction was carried out for 7 days
under the conditions of standing at room temperature. There-
after, the extraction was filtered to obtain 4,504 mL of an
extract from Peristrophe japonica. To 4,000 mL of the
resultant extract, 2,000 ml of hexane was added, and the
resultant mixture was stirred, and then 6,000 mL of water
was further added thereto. The resultant mixture was sub-
jected to liquid-liquid distribution, and then 8,367 mL of a
lower layer was taken out. To 2,500 mL of the resultant
extract, 1,000 mL of 1,3-butylene glycol was added, and
subjected to concentration by means of an evaporator to

remove ethanol and water. After 1,500 mL. of water was
added thereto, sedimentation was carried out under condi-
tions of 5° C. and 4 days. An insoluble matter was removed
by filtration, and then a 40 vol % 1,3-butylene glycol
aqueous solution was added to 2,403 mL of the resultant
filtrate to prepare 3,266 mL of an extract. For the extract thus
obtained, the evaporation residue was calculated, and the
evaporation residue was found to be 0.02% (w/v).

Production Example 3-1 Preparation of Compound
Represented by Formula (1)

Justicia procumbens (available from SHINWA BUSSAN
CO., LTD.) 300 g was extracted with 5 L of 50 vol %
cthanol, and the solvent was concentrated. Thus, 44 g of an
extracted solid {raction was obtamned. The obtained
extracted solid fraction was subjected to a liquid-liqud
distribution using water and ethyl acetate, to obtain the ethyl
acetate layer of 4.7 g (vield 11%).

The ethyl acetate layer was further fractionated by silica
gel column chromatography. As the silica gel column,
Hi-Flush Column (4 L, manufactured by Yamazen Corpo-
ration) was used. Elution was carried out by tlowing, first,
100% hexane for 10 minutes, and then applying a gradient
from 0% to 100% 1n an ethyl acetate ratio using hexane-
cthyl acetate over 60 minutes, and then applying a gradient
from 0% to 10% 1n a methanol ratio using ethyl acetate-
methanol over 30 minutes, and finally using 100% methanol
for 30 minutes. After flowing was carried out at a flow rate
of 30 mL/min to carry out fractionation every 2 minutes, and
then fractions having close Ri values were collected by TLC
analysis of each {fraction, respectively, to obtain seven
fractions.
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With regard to the fraction (4) (0.8 g, vield: 1.8%), a
precipitate caused by addition of methanol was further
fractionated by HPLC. When Inertsil ODS-3 (14x250 mm,

manufactured by GL Sciences Inc.) was used as a column,
and elution was carried out at a tlow rate of 15 mL/min at
a detection wavelength of 254 nm, and using a 0.1% formic
acid aqueous solution-acetonitrile at 50% 1n an acetomtrile
ratio for 20 minutes, two main peaks were obtained. A
fraction at each peak was {fractionated, and taken as a
fraction (8) and a fraction (9). Transglutaminase activity was
confirmed to exist in both the fraction (8) (48 mg, vield:

0.38%) and the fraction (9) (58 mg, vield: 0.46%).
With regard to a fraction (7) (1.91 g, yield: 4.3%), 470 mg
from the fraction was used, and further fractionated by

HPLC. Inertsil ODS-3 (10x2350 mm, manufactured by GL
Sciences Inc.) was used as a column, elution was carried out
at a flow rate of 7.5 mL/min, at a detection wavelength of
254 nm, using a 0.1% formic acid aqueous solution-acetoni-
trile at 35% 1n an acetonitrile ratio for 20 minutes. The
fraction was further fractionated into a fraction (10), a
fraction (11) and a fraction (12) according to peaks, and
transglutaminase activity was confirmed to exist i the
fraction (11) (14.1 mg, yvield: 0.13%).

The fractions (8), (9) and (11) each were subjected to a
structure analysis using NMR. As a result, as shown in the
tables, the fraction (8) was i1dentified as the exemplified
compound (12), the fraction (9) was 1dentified as the exem-
plified compound (14), and the fraction (11) was 1dentified
as the exemplified compound (17).

TABLE 1

Fraction (8) (Measurement solvent: Deuterated chloroform)

Exemplified compound (12)

H;CO
10 N 3/12\
O
9 1/ 2 11
H,CO 7z \<
O
O
(Justicidin B)
13C 1H
Isolated  Value described Isolated  Value described
Component  in Literature  Component  in Literature

1 1394 139.7

2 118.4 118.6

3 139.5 139.7

4 118.2 118.5 7.71 7.71
5 105.9 106.1 7.19 7.19
6 151.7 151.9

7 149.9 150.2

8 105.7 105.9 7.11 7.12
9 128.7 129
10 133.1 133.3
11 169.9 169.9
12 68 68.2 5.38 5.39
1’ 128.3 128.5

2 110.5 110.7 6.86 6.86
3 147.5 147

4 147.4 147

5 108.1 108.4 6.97 6.98
) 123.4 123.6 6.84 6.84
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TABLE 1-continued

Fraction (8) (Measurement solvent: Deuterated chloroform)

Exemplified compound (12)

44
TABLE 2-continued

Fraction (9) (Measurement solvent: Deuterated chloroform)

Exemplified compound (14)
OCH;

H;CO

H;CO

(Justicidin A)
13C 1H
Isolated  Value described  Isolated  Value described
Component  in Literature  Component  in Literature
4-OMe 59.8 59.6 4.13 4.12
6-OMe 55.9 56.3 3.8 3.8
7-OMe 56.3 55.9 4.07 4.08

Value described 1in Literature:

Journal of Natural Products, 1999, vol. 62, p. 1056-1058
Journal of Natural Products, 1986, vol. 49, p. 348-330
Note) In this Table, NMR values of 13C 1n 9-position and
10-position were reversed 1n the values of 1solated compo-
nents and the values described in Literature. However, 1n the
1solated components, the values were confirmed by applying
INADEQUATE measurement for structural analysis, and
therefore the values of the 1solated components are thought
to be more probable.

TABLE 3

Fraction (11) (Measurement solvent: Deuterated chloroform)

Exemplified compound (17)
O

4.".’

CH,OH

H;CO 5
H3;CO
10
15
(Justicidin B)
13C 1H
Isolated Value described Isolated Value described
Component  1n Literature  Component  in Literature 20
7' 101.2 101.4 6.05, 6.1 6.03, 6.1
6-OMe 56 56.2 4.05 4.06
7-OMe 55.8 56 3.82 3.82
25
Value described 1n Literature: Tetrahedron, 2002, vol. 58, p.
5989-6001
TABLE 2
30
Fraction (9) (Measurement solvent: Deuterated chloroform)
Exemplified compound (14)
OCHj
H;CO 35
Hz;CO
40
45
(Justicidin A)
13C 1H
Isolated Value described Isolated Value described
Component  in Literature = Component  in Literature 30
1 134.5 134.4
2 119.4 119.3
3 124.5 124.5
4 147.9 147.5
5 100.7 100.6 7.54 7.55 55
6 151.7 151.6
7 150.4 150.3
8 106.2 106.2 7.05 7.09
9 130.7 126
10 126 130.6
11 169.7 169.5 60
12 66.%8 66.6 5.54 5.55
1’ 128.6 128.5
2! 110.9 110.8 6.82 6.81
3 147.6 147 .4
4' 147.5 147 .4
5' 108.3 108.1 6.95 6.95
6 123.7 123.6 6.79 6.77 63
7' 101.3 101.2 6.04, 6.09 6.04, 6.06

Tuberculatin

1H

Isolated Value described  Isolated  Value described
Component in Literature  Component  in Literature
1 136.9 137.1
2 120.1 126.5
3 130.1 130.1
4 146.4 146.4
5 102.0 101.7 7.58 7.75
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TABLE 3-continued

Fraction (11) (Measurement solvent: Deuterated chloroform)

Exemplified compound (17)

H;CO

H,CO

Tuberculatin

13C 1H
Isolated Value described  Isolated — Value described
Component in Literature  Component  in Literature
6 153.3 153.8
7 151.8 152.1
8 107.1 107 6.97 7.11
9 131.8 132
10 128.4 128.6
11 172.3 171.8
12 68.9 68.7 5.44 5.54
5.51 5.60
l' 130.3/130.4 130.1
2 111.9/112.0 111.7 6.7 6.85
3 149.1 149.2
4 149.1 149.2
5' 109.07/109.09 108.2 6.9 6.99
6' 124.9/125.0 124.7 6.7 6.81
7' 102.7 102.4 6.0 6.07
6.02 6.09
6-OMe 56.6 56.2 3.960/3.965 4.06
7-OMe 56.1 55.7 3.679/3.682 3.77
1" 112.97/113.0 112.9 5.45 5.57
2" 78.8 78.5 4.49 4.56
3" 80.4 79.5
4" 76.1 75.7 3.9 3.97
4.31 4.38
5" 64.3 64.2 3.66 3.71

Value described in Literature: Chemical & Pharmaceutical
Bulletin, 2002, vol. 50, p. 844-846

Production Example 3-2 Preparation of Compound
Represented by Formula (1)

Justicia procumbens (available from SHINWA BUSSAN
CO., LTD.) 500 g was extracted with 5 L of 99.5 vol %
ethanol, and the solvent was concentrated. Thus, the
obtained extracted solid fraction was subjected to a liquid-
liquid distribution using water and ethyl acetate, to obtain
3.8 g of the ethyl acetate layer (vield 75.4%).

The ethyl acetate layer 1n an amount of 2.5 g was further
fractionated by silica gel column chromatography. As the
silica gel column, Hi-Flush Column (2 L, manufactured by
Yamazen Corporation) was used. Elution was carried out by
flowing, first, 100% hexane for 10 minutes, and then apply-
ing a gradient from 0% to 100% in an ethyl acetate ratio
using hexane-ethyl acetate over 60 minutes, and then apply-
ing a gradient from 0% to 10% in a methanol ratio using
cthyl acetate-methanol over 30 minutes, and finally using
100% methanol for 30 minutes. After tlowing was carried
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out at a flow rate of 6 mL/min to carry out fractionation
every 2 minutes, and then fractions having close Ri values
were collected by TLC analysis of each fraction, respec-
tively, to obtain fractions (13), (14) and (15).

With regard to the fraction (14) (325.3 mg, yield: 9.8%),
300 mg from the fraction was used, and further fractionated
by HPLC. Inertsil ODS-3 (10x250 mm, manufactured by
GL Sciences Inc.) was used as a column, elution was carried
out at a flow rate of 7.5 mL/min, at a detection wavelength
of 254 nm, using a 0.1% formic acid aqueous solution-
acetonitrile at 30% 1n an acetonitrile ratio for 30 minutes, at
38% 1n an acetonitrile ratio for 20 minutes and at 100% 1n
an acetonitrile ratio for 20 minutes. The fraction was further
fractionated into a fraction (16), a fraction (17) and a

fraction (18) according to peaks.

The fraction (17) (13.10 mg, yield: 0.4%) was further
fractionated by HPLC. Inertsil ODS-3 (10x250 mm, manu-
factured by GL Sciences Inc.) was used as a column, elution
was carried out at a flow rate of 7.5 mL/min, at a detection
wavelength of 254 nm, using a 0.1% formic acid aqueous
solution-methanol at 55% 1n an methanol ratio for 45
minutes. The fraction was further fractionated into a fraction
(19), a fraction (20) and a fraction (21) according to peaks,
and transglutaminase activity was confirmed to exist in the
fraction (20) (10.3 mg, yield: 0.3%).

The fraction (20) was subjected to a structure analysis
using NMR. As a result, as shown 1n the table, the fraction
(20) was 1dentified as the exemplified compound (18).

TABLE 4

Exemplified compound (18)

H3;CO

/

5/5\
NN

H,;CO

(Tuberculatin-3"-acetate)

13C 1 H

Isolated Value described

Component 1 Literature *1
(In DMSO-d6) (In DMSO-do6)

Isolated

Component
(In CDCl;)

Isolated

Component
(In CDCl;)

136.2
118.3
129.0
144.7
100.4
152.0
150.4
100.4
126.8
130.8
170.1
67.3
128.4
110.7/110.8
147.6
147.6

7.58 7.64 7.62

7.06 7.00 0.9%

— O ND S0 1 Oyt B Lo b

k2

.45, 5.52 5.50 5.48

L L L L
I b F F F
—

6.79/6.82

b2

0.93 0.91

+ W
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TABLE 4-continued

Exemplified compound (18)

O PAN CH,0—C—CH;
ﬁ > |
7 O
cho/\/
(Tuberculatin-3"-acetate)
13C 1H
Isolated Isolated Isolated Value described
Component Component Component 1n Literature *1
(In CDCl;) (In CDCl;) (In DMSO-d6) (In DMSO-d6)
5 108.3 6.94/6.95 7.05 7.03
6’ 123.7 6.77/6.78 6.90 6.78
7' 101.4 6.04, 6.08 8.13 6.11
1" 111.1 5.49 5.46 5.46
2" 78.5 4.42 4.33 4.32
3" 78.0
4" 74.8 4.06, 4.27 3.87,4.20 3.86, 4.20
5" 66.8 4.39 4.17 4.16
6" 172.0
7" 21.0 2.18 2.07 2.06
6-OCH,; 56.2 4.06 3.97 3.95
7-OCH3 66.0 3.80 3.67 3.66
2"-OH 5.99 5.91
3"-OH 5.28 5.22

*1J. Nat. Prod., 1987, vol. 50, p. 748

Production Example 3-3 Preparation of
Comparative Compounds

The following comparative compounds (1) and (2) were
prepared from an extract from Thujopsis dolabrata, 1n

accordance with the method described 1n Japanese patent
No. 4167733.

Comparative compound (1)

H,CO

OCHj;

OCHj;
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-continued
O 4
<O m o "1y

H;CO

Comparative compound (2)

s

OCHj,

OCHj,

Test Example 1 Measurement of Transglutaminase
Activity

In a 12-well plate, human epidermal keratinocyte lines
HEKn (manufactured by Kurabo Industries Ltd.) were
seeded in an amount of 4x10* cells/well, and cultured. As a
culture medium, commercially available EpilLife-KG2
manufactured by Kurabo Industries Ltd. was used. Culture
was carried out for 1 day under conditions of 37° C. and 5%
CO,, and then exchange was carried out for a culture
medium containing no growth factor (e.g. BPE, EGH), and
then extracts prepared 1in Production Examples 1-1 and 1-2,
and Production Examples 2-1 and 2-8 were added, respec-
tively, such that final concentrations reached values shown
in Table 5, or DMSO solutions of various kinds of com-
pounds were added thereto, respectively, such that final
concentrations reached values shown in Table 6. Moreover,
in place of various kinds of extracts or various kinds of
compounds, as controls, a 50 vol % ethanol aqueous solu-
tion, a 95 vol % ethanol aqueous solution, or DMSO each
being an extraction solvent was added thereto at a final
concentration of 0.1% (v/v), respectively, or as a positive
control, CaCl, was added thereto at a final concentration of
1.5 mM, respectively. In addition, an eflect of enhancing
cornification 1s known for Ca(l,, and CaCl, was used as the
positive control. All of these were turther cultured at 37° C.
for 3 days.

After completion of culture, a culture liquid was removed,
and cells were washed twice with PBS(-), and were col-
lected by means of a cell scraper using 150 ul of extraction
bufler solution (10 mM Tris-HCI bufler containing 0.5 mM
EDTA, 1% Triton X-100 and Protease inhibitors, pH: 7.4) to
obtain a cell crushed liquid by ultrasonication. A supernatant
obtained by a centrifugation operation (15,000 rpm, 10
minutes) was used as a lysate for evaluation. Enzyme
activity was measured using Transglutaminase Colorimetric
Microassay Kit (trade name) according to manufacturer’s
instructions for use. A protein concentration was quantita-
tively determined using BCA Protein Assay Kit (trade name,
manufactured by Thermo Fisher Scientific, Inc.) according
to manufacturer’s 1nstructions for use.

The results of evaluation are shown 1n Table 5 and Table
6. For the extract obtained in Preparation Example 1-1,
transglutaminase activity of each extract sample was
expressed 1n terms of a relative value when transglutaminase
activity of the control to which the 50 vol % ethanol aqueous
solution was added was taken as 1. For the extract obtained
in Preparation Example 1-2, the activity was expressed 1n
terms ol a relative value when the transglutaminase activity
of the control to which the 95 vol % ethanol aqueous
solution was added was taken as 1. For extracts obtained 1n
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Preparation Examples 2-1 to 2-8, the activity was expressed
in terms of relative values when the transglutaminase activ-
ity of the control to which the 50 vol % ethanol was added
was taken as 1. For various kinds of compounds, the activity
was expressed 1n terms of relative values when the trans-
glutaminase activity of the control to which DMSO was
added was taken as 1.

TABLE 5
(n = 3)
Final concentration ‘Transglutaminase
Sample of extract activity
Control 1 (50 vol % ethanol) — 1.00 £ 0.19
Control 2 (95 vol % ethanol) — 1.00 = 0.40
Positive control (Ca®*) — 1.51 £ 0.20
Preparation Example 1-1 0.001% *1 1.36 =+ 0.31
0.01% *1 1.63 £ 0.49
Preparation Example 1-2 0.001% *1 2.45 = 0.38
0.01% *1 3.50 £ 1.02
Preparation Example 2-1 0.1% *1 2.44 + 0.34
0.01% *1 1.47 = 0.00
0.001% *1 1.39 = 0.05
Preparation Example 2-2 0.01% *1 2.16 £ 047
0.001% *1 1.70 = 0.03
Preparation Example 2-3 0.01% *1 2.09 £ 0.28
Preparation Example 2-4 0.01% *1 2.13 £ 0.64
Preparation Example 2-3 0.01% *1 1.71 = 0.10
Preparation Example 2-6 0.01% *1 1.81 £ 1.04
Preparation Example 2-7 0.01% *1 2.29 £ 046
Preparation Example 2-8 0.02% *2 2.13 £0.23
*1 Concentration (v/v) of an extract from a solid content of 1%
*2 Concentration (v/v) of an extract from a residue on evaporation of 0.02%
TABLE 6
(n = 3)
Distri- Eval- Trans-
bution uated glutaminase
Sample source Conc. activity  Remarks
Control 3 — — 1.00 £ 0.19 Refer-
(DMSO) ence
Positive control — — 1.5 mM  1.51 £ 0.20 example
(Ca”™)
Exemplified Aldrich 1 uM 1.48 £ 0.22 This
compound (11) 0.1 uM 1.29 + 0.40 1nvention
0.01 uM 1.10 + 0.22
Exemplified Production 0.1 pM 2.80 £ 1.73
compound (12) Example 1 0.01 pM 1.20 £ 0.16
Exemplified Pharmeks 0.1 pM 1.75 £ 0.61
compound (13) LTD 0.01 uM 1.95 £ 0.53
Exemplified Production 1 uM 2.19 £ 0.98
compound (14) Example 1 0.1 uM 2.42 + 0.55
0.01 uM 1.22 + 0.51
Exemplified Pharmeks 1 uM 1.66 £ 0.33
compound (15) LTD 0.1 pM 1.33 £ 0.39
0.01 uM 1.25 + 0.22
Exemplified Pharmeks 1 uM 2.10 £ 0.86
compound (16) LTD 0.1 pM 1.46 £ 0.54
Exemplified Production 0.1 pM 4.39 + 0.40
compound (17) Example 1 0.01 pM 1.85 £ 0.81
Exemplified Production 1 uM 5.44 £ 0.19
compound (18) Example 2 0.1 upM 2.78 £ 0.19
Exemplified ChromaDex 1 uM 2.37 £ 0.26
compound (19) 0.1 upM 1.98 + 0.83
Comparative Production 1 uM 0.24 = 0.21 Compar-
compound (1) Example 3 ative
Comparative Production 1 uM 0.20 £ 0.18 example
compound (2) Example 3
Comparative ChromaDex 1 uM 0.70 £ 0.24
compound (3) 0.1 pM 0.97 £ 0.43
0.01 uM 0.75 = 0.49
Comparative ChromaDex 1 uM 0.22 £ 0.08
compound (4) 0.1 upM 0.39 £ 0.10
0.01 uM 0.60 = 0.28
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Comparative compound (3)

OCH;

SN
¥

X
7
O
7
N
_/

O

Comparative compound (4)

OCH;
H;CO N
O
H,CO ’#JHHH<;
HO o
~
AN

O

o/

As shown 1n Table 5, 1n systems to which the extract from
Justicia procumbens or Peristrophe japonica was added, the
transglutaminase activity was at a level comparable with or
higher than the positive control.

Further, as shown in Table 6, no transglutaminase acti-
vation eflect was found for the comparative compounds (1)
to (4). In contrast, in systems to which the compound
represented by Formula (1) was added, transglutaminase
was activated.

Further, the transglutaminase activity 1s related to main-
tenance of a skin barrier function, maintenance or improve-
ment of a moisturizing function, and prevention or improve-
ment of skin roughness. Thus, prevention of epidermal
incomplete cornification, improvement of the skin moistur-
1zing function, and prevention or improvement of the skin
roughness or the like can be attained by activating the
transglutaminase. Accordingly, at least one kind selected
from the group consisting of an extract from Justicia
procumbens, an extract from Peristrophe japonica, and a
compound represented by Formula (1) having the transglu-
taminase activation eflect can be contained as the active
ingredient 1n the epidermal cormification improver, the skin
moisturizing function improver, the skin barrier function
improver, and the skin roughness preventive or improver.

Test Example 2-1 Verification of Ceramide
Production Enhancing Effect

Normal human epidermal keratinocytes (trade name:
NHEK(F), manufactured by Kurabo Industries, Ltd.) were
cultured under the conditions of 37° C. and 5% CO,, 1n a
culture medium (trade name: Epilife-KG2, manufactured
by Kurabo Industries, Ltd.) using a culture plate.

Thereatter, the culture medium was exchanged with Epil-
ife-KG2 without growth factors such as epidermal growth
factor, and a dilution prepared from the extract from Justicia
procumbens prepared 1n the Preparation Example 1-2, the
concentration of which was adjusted to 1 w/v % 1n terms of
solids content, was added to the culture fluid 1n an amount
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01 0.01%, 0.05% or 0.1%. Alternatively, the culture medium
was exchanged with EpilLite-KG2 without growth factors
such as epidermal growth factor, and a dilution prepared
from the extract from Peristrophe japonica prepared in the
Preparation Example 2-2, the concentration of which was
adjusted to 1 w/v % 1n terms of solids content, was added to
the culture fluid 1n an amount of 0.1%. In place of the extract
from Justicia procumbens or Peristrophe japonica, as a
control, the 50 vol % ethanol being the extraction solvent
was added at the final concentration of 0.1% v/v, and as a
positive control, an extract from Fucalyptus globulus pre-
pared as shown below was added to be the final concentra-
tion shown 1n Table 7. An effect of enhancing production of
ceramide 1s known for the extract from Fucalvptus globulus,
and the extract was used as the positive control.

The cells were cultured for 3 days, and then the respective
cells were collected from each well.

An organic phase, contained lipids extracted from the
collected cells by the Blight and Dyer method, was trans-
ferred 1into a glass tube, and was dried to solid 1n mitrogen
stream. Subsequently, the dried product was redissolved 1n
chloroform and methanol, and this was used as a lipid
sample.

Further, 0.1 N NaOH and a 1% aqueous SDS solution
were added to the cells from which lipids had been
extracted, and the mixture was heated at 60° C. for 2 hours
to thereby solubilize proteins. The mixture was cooled to
room temperature, and then 2N HC] was added for neutral-
ization. The amount of proteins was quantified by the BCA
method.

The lipid sample thus prepared was developed two times
in a horizontal position by thin layer chromatography (TLC)
using chloroform:methanol:acetic acid=190:9:1. A copper
sulfate solution was sprayed, followed by baking on a hot
plate, to thereby detect ceramides. This was designated as
the ceramide amount. Herein, the ceramide amount repre-
sents the relative value in the case where the ceramide
amount was designated as 1 when the 50 vol % ethanol was

added.
The results are shown 1n Table 7.

Reference Example

40 g of the leaves of Fucalvptus globulus Labillardiere
(available from SHINWA BUSSAN CO., LTD.) finely was
cut, and 400 mL of 50 vol % ethanol was added thereto.
Then, extraction was carried out for 7 days under the
conditions of standing at room temperature. Thereafter, the
extract was filtered to obtain 291 mL of an extract from
Fucalyptus globulus Labillardiere. For the extract thus
obtained, the evaporation residue was calculated, and the
evaporation residue was found to be 3.16% (w/v). This
residue was diluted with a 50 vol % ethanol aqueous solution
to prepare a 1.0% (w/v) extract.

TABLE 7

Final concentration of
extract (Concentration
of extract of solid
content 1%: v/v)

Sample Ceramide amount

Control

(50 vol % ethanol)
Positive control
(Extract from
Eucalyptus

globulus
Labillardiere)

1.00 = 0.73 (n = 3)

0.001% 1.21 (n=2)

5

10

15

20

25

30

35

40

45

50

55

60

65

52
TABLE 7-continued

Final concentration of
extract (Concentration
of extract of solid

Sample content 1%: v/v) Ceramide amount
Preparation 0.1% 2.26 £ 0.77 (n =3)
Example 1-2 0.05% 3.62 £ 1.30 (n = 3)

0.01% 230 £ 1.02 (n=3)
Preparation 0.01% 1.25 (n = 2)
Example 2-2

As shown 1n Table 7, in the systems to which an extract
from Justicia procumbens or Peristrophe japonica was
added, an increase 1 the amount of ceramide production
was recognized as compared to the control system. Thus, 1t
was understood that the ceramide production enhancer of the
present 1nvention containing the extract from Justicia
procumbens or Peristrophe japonica as an active mgredient,
can enhance ceramide production.

Further, the ceramide 1s related to maintenance of a skin
barrier function, maintenance or improvement of a moistur-
izing function, and prevention or improvement of skin
roughness. Thus, prevention of epidermal incomplete cor-
nification, improvement of the skin moisturizing function,
and prevention or improvement of the skin roughness or the
like can be attained by enhancing the ceramide production.
Accordingly, an extract {from Justicia procumbens and/or an
extract from Peristrophe japonica having the ceramide
production enhancing eflect can be contained as the active
ingredient 1n the epidermal cormification improver, the skin

moisturizing function improver, the skin barrier function
improver, and the skin roughness preventive or improver.

Test Example 2-2 Verification of Ceramide
Production Enhancing Effect

Normal human epidermal Kkeratinocytes (trade name:
NHEK(F), manufactured by Kurabo Industries, Ltd.) were
cultured under the conditions of 37° C. and 5% CO,, 1n a
culture medium (trade name: Epilife-KG2, manufactured
by Kurabo Industries, Ltd.) using a culture plate.

Thereatter, the culture medium was exchanged with Epil-
1fe-KG2 without growth factors such as epidermal growth
factor, and the exemplified compound (12) was added to the
culture fluid in an amount of 0.1 uM. In place of the
exemplified compound (12), as a control, the 50 vol %
cthanol was added 1n the final concentration of 0.01%.

The cells were cultured for 3 days, and then the respective
cells were collected from each well.

A ceramide amount was measured using recovered cells
in a manner similar to Test Example 2-1. Herein, the
ceramide amount represents the relative value in the case
where the ceramide amount was designated as 1 when the 50
vol % ethanol was added.

The results are shown 1n Table 8.

TABLE 8
Ceramide amount
Final concentration (Average value
Sample of extract Inn=_2)
Control (50 vol % ethanol) — 1.00
Exemplified compound (12) 0.1 uM 1.30

As shown 1n Table 8, 1n the system to which a compound
represented by Formula (1) was added, an increase in the



US 10,064,300 B2

53

amount of ceramide production was recognized as compared
to the control system. Thus, 1t was understood that the
ceramide production enhancer of the present invention con-
taining the compound represented by Formula (1) as an
active mgredient, can enhance ceramide production.
Further, 1n a manner similar to the extract from Justicia
procumbens and the extract from Peristrophe japonica, the
compound represented by Formula (1) and having the cer-
amide production enhancing effect can be contained as the
active mgredient 1n an epidermal cornification improver, a

skin moisturizing function improver, a skin barrier function
improver and a skin roughness preventive or improver.

Test Example 3-1 Evaluation of Involucrin

Expression Amount

(1) Cell Culture

Human epidermal keratinocyte line HaCal was cultured
in a culture medium 1 which 10% fetal calf serum 1nacti-
vated, and 1% penicillin-streptomycin (manufactured by
Gibco Laboratories) were added to DMEM (manufactured
by Gibco Laboratories), under conditions of 37° C. and 5%
CO,.

(2) Evaluation of IVL Expression

In first screening, Involucrin ELISA Assay Kit BT-650
(trade name, manufactured by BTI) was used by modifying
part of protocol. A detailed protocol 1s presented below.

In a 24-well plate, HaCaT cells were seeded in an amount
of 5x10” pieces/well, and cultured. On the following day,
exchange was carried out for a culture medium containing at
a fnal concentration shown in Table 9 the extract from
Peristrophe japonica prepared in Preparation Example 2-2
and to be 1.0% (w/v) 1n terms of a solid content, and culture
was lurther carried out for 24 hours. In place of the extract
from Peristrophe japomnica, as a control, exchange was
carried out for a culture medium containing at a final
concentration of 0.5% v/v 30 vol % ethanol being an
extraction solvent, and culture was further carried out for 24
hours, and thus the resultant cultured product was used.
After 24 hours from addition of the extract, the cells were
washed twice using PBS(-), and 400 uL of extraction bufler
solution containing Complete Min1 Protease Inhibitor Cock-
tail (trade name, manufactured by Roche) in 20 mM Tris-
HCI (pH: 7.5)-2 mM EDTA was added to the cells. Herein,
one particle of Protease Inhibitor Cocktail was added per 10
ml. of extraction bufler solution. In the presence of this
extraction bufler solution, the cells were exfoliated and
collected by means of a cell scraper, and then subjected to
ultrasonication by a sonicator. A supernatant collected by
centrifuging this solution was used as a lysate for evaluation.

A total protein concentration of the lysate was quantita-
tively determined using BCA Protein Assay Kit (trade name,
manufactured by Thermo Scientific, Inc.) according to
manufacturer’s instructions for use. The lysate was diluted
with bufler B (2 mM EDTA, 5 g/L. Tween 20, 2.5 g/L. Gelatin
in PBS) to be a total protein amount of 3 ug per well of a
96-well plate, and added to the 96-well plate. Then an
ant1-IVL antibody (a kit attachment, a dilution ratio: 1/300)
was added thereto to allow a primary antibody response at
4° C. overnmight. Moreover, to another 96-well plate
(469078, manufactured by Nalge Nunc Corporation), a
human IVL protein (kit attachment) was added by 1 ng/well
for each, and an antigen was adsorbed at 4° C. overnight
together with 10 ul/well of EDC (1-ethyl-3-(3-dimethylam-
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iopropyl)carbodiimide, manufactured by Kanto Chemical
Co., Inc.) as a condensing agent. On the following day, a
solution in the plate on which the antigen was adsorbed was
sucked and removed, and 100 uL. o1 0.1 M NH_Cl was added
thereto to allow reaction at room temperature for 30 minutes.
After the reaction, the resultant reaction product was washed
4 times with distilled H,O (manufactured by Gibco Labo-
ratories), and once w1th buffer B, and then 100 uL of a
primary antibody response liquid on the previous day was
added thereto to allow reaction at room temperature for 30
minutes. After thus reaction, the resultant reaction product
was washed 5 times with buller B, and an anti-rabbit AP
Conjugate antibody (dilution ratio: 1/2,000) attached to the
kit was added thereto to allow reaction at room temperature

for 1 hour. After the reaction, the resultant reaction product
was washed 4 times with buller B, and once with bufler D
(1 mM MgCl,.6H,O 1n 0.05 M carbonate/bicarbonate (trade
name: C3041-50CAP, manufactured by Sigma-Aldrich Cor-
poration)), and then 100 ul. of B-nmitrophenylphosphate (1
mg/mL 1n buffer D, manufactured by Sigma-Aldrich Cor-
poration) solution was added to allow a coloring reaction.
After coloring was confirmed, absorbance at 405 nm was
measured to quantitatively determine an IVL amount.

The results of evaluation are shown 1n Table 9. The IVL
amount in the extract sample was expressed 1n terms of a
relative value when the IVL amount of the control to which
50% ethanol was added was taken as 1.

TABLE 9
Final concentration of extract IVL amount
(Concentration of extract (Average value
Sample of solid content 1%: v/v) inn=2)
Control — 1.00
(50 vol % ethanol)
Preparation 0.5% 1.30

Example 2-2

As shown 1n Table 9, the involucrin expression amount
increased in the system to which the extract from Peristro-
phe japonica was added.

Test Example 3-2 Evaluation of Involucrin

Expression Amount
(1) Cell Culture

Human epidermal keratinocyte line HaCa'l was cultured
in a culture medium 1n which 10% fetal calf serum 1nacti-
vated, and 1% penicillin-streptomycin (manufactured by
Gibco Laboratories) were added to DMEM (manufactured
by Gibco Laboratories), under conditions of 37° C. and 5%
CQO..

(2) Evaluation of IVL Expression

In first screening, Involucrin ELISA Assay Kit BT-6350
(trade name, manufactured by BTI) was used by modifying
part of protocol. A detailed protocol 1s presented below.

In a 6-well plate, HaCaT cells were seeded in an amount
of 5x10% pieces/well, and cultured. On the following day,
exchange was carried out for a culture medium containing
the exemplified compound (18) at a final concentration
shown 1n Table 10, and culture was further carried out for 24
hours. In place of the exemplified compound (18), as a
control, exchange was carried out for a culture medium
containing at a final concentration of 0.1% v/v DMSO being
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a solvent, and culture was further carried out for 24 hours,
and thus the resultant cultured product was used. After 24

hours from addition of the exemplified compound (18), the
cells were washed twice using PBS(-), and total RNA was
extracted using RNeasy (registered trademark) Min1 Kit
(manufactured by QIAGEN). A concentration of total RNA
was measured, and a fixed amount of total RNA was used as
a template, and a reverse transcription reaction was carried
out using High capacity RNA-to-cDNA Kit (trade name,
manufactured by Applied Biosystems, Inc.).

IVL gene expression was quantitatively determined from
the resultant cDNA by Real-time RT-PCR. The gene expres-
sion was conducted mm a 20 ul reaction system under
amplification conditions in denaturation at 95° C. for 15
seconds, annealing at 60° C. for 1 minute, and an extension
reaction. Fach gene expression amount was corrected by a
RPLPO expression amount, and expressed 1n terms of a

relative value when an IVL gene expression amount upon
addition of DMSO was taken as 1.

The results are shown 1n Table 10.

TABL.

L1

10

IVL gene amount

Final concentration (Average value

Sample of extract Inn=2)
Control (DMSO) — 1.00
Exemplified compound (18) 0.01 uM 1.32

As shown 1n Table 10, the involucrin expression amount
increased 1n the system to which the compound represented
by Formula (1) was added.

Further, the mvolucrin expression 1s related to mainte-
nance of a skin barrier function, maintenance or improve-
ment of a moisturizing function, and prevention or improve-
ment of skin roughness. Thus, prevention of epidermal
incomplete cornification, improvement of the skin moistur-
1zing function, and prevention or improvement of the skin
roughness or the like can be attained by enhancing the
involucrin expression. Moreover, a substance that increases
the mvolucrin gene expression amount can be a wavy hair or
frizzled hair enhancer, or a wave {formation enhancer.
Accordingly, at least one kind selected from the group
consisting of an extract from Peristrophe japonica and a
compound represented by Formula (1) having the involucrin
expression enhancing effect can be contained as the active
ingredient 1n the epidermal cormification improver, the skin
moisturizing function improver, the skin barrier function
improver, the skin roughness preventive or improver, and
the wavy hair former.

Test Example 4

About 5 g of Peristrophe japonica (Lot. SB-3436)
obtained from SHINWA BUSSAN KAISHA LID. was
immersed mto lukewarm water, and a specialist identified
the plant by microscopy. As a result, the plant was confirmed
to contain a spike, and have a thin sepal and transparent
white edging with existence of a long bristle. From these
teatures, the plant obtained as Lot. SB-3436 was 1dentified
to be Justicia procumbens and not Peristrophe japonica.

Then, 600 g of Justicia procumbens obtained as Lot.
SB-3436 was finely cut, 6,000 mL of 99.5 vol % ethanol
aqueous solution was added thereto, and the resultant mix-
ture was subjected to extraction under conditions of room
temperature and still standing for 7 days. Then, the resultant
extract was filtered to obtain 4,504 ml. of an extract from
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Justicia procumbens. To 4,000 mL of the resultant extract,
2,000 mL of hexane was added, and the resultant mixture
was stirred, and then 6,000 ml of water was further added
thereto. After the resultant mixture was subjected to liquid-
liquid distribution, and then 8,367 mL of lower layer was
taken out. To 2,500 mL of the resultant extract, 1,000 mL of
1,3-butylene glycol was added, and the resultant mixture
was concentrated by an evaporator to remove ethanol and
water. Thereto, 1,500 ml. of water was added, and then
subjected to sedimentation under conditions of 5° C. and 4
days. An insoluble matter was removed by filtration, and
then a 40 vol % 1,3-butylene glycol aqueous solution was to
2,403 L of the resultant filtrate to prepare 3,266 mL of
extract. When a residue on evaporation was calculated on
the resultant extract, the residue on evaporation was 0.02%
(W/v).

To each of rnight-left cheek portions and outsides of lower
legs of 10 healthy men and women, skin lotions formulated
cach with the extract from Justicia procumbens and having
a composition shown i Table 11, or placebo skin lotions
were continuously applied for 4 weeks twice a day. After the

skin lotions were applied for 4 weeks, application of these
skin lotions was discontinued.

TABLE 11

Compositioning Placebo Skin lotion compositioning extract

components skin lotion from Justicia procumbens
Extract from — 10 mass %
Justicia procumbens

1,3-Butylene glycol 5 mass % 1 mass %
Ethanol 10 mass % 10 mass %

Ion exchanged water 85 mass % 79 mass %
Total % 100 mass %o 100 mass %o

Horny cell layer moisture contents and skin surface
roughness 1n each of the cheek portions and the outsides of
the lower legs before starting application of the skin lotion
(OW), after continuous application of the skin lotion for 4
weeks (4W), and after 1 week from discontinuation of
application of the skin lotion (3W) were measured by the
following methods to evaluate skin properties.
(Measurement of Horny Cell Layer Moisture Content)

On the day of measurement, a region to be measured was
cleaned, and then conditioned under an environment set at
20° C. and 40% of humidity.

Cormeometer CM825MP (trade name, manufactured by
Courage+Khazaka Flectronic GmbH) was used to measure
capacitance 5 times per one region, and a mean value 1n
measurement 5 times was taken as a capacitance value of the
above-described measured region for each subject to evalu-
ate the horny cell layer moisture content. The results are
shown 1n Table 12 (cheek portions) and Table 13 (outsides
of lower legs). In addition, a mean value of 10 subjects for
amounts ol change of capacitance values after continuous
application of the skin lotion for 4 weeks (4W), and after 1
week from discontinuation of application of the skin lotion
(3W) when the capacitance value before application of the
skin lotion was taken as 1 was taken as A(capacitance value)
in the region.

Measurement of Skin Surface Roughness

On the day of measurement, a region to be measured was
cleaned, and then conditioned under an environment set at
20° C. and 40% of humidity.

Visioscan VCI8 (trade name, manufactured by Courage+
Khazaka Flectromic GmbH) was used to pick up two images
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per one region and to calculate an SELS parameter (SEr) per
fixed area using attached analysis software, and a mean
value of the two 1mages was taken as an SEr value of the
above-described measured region for each subject to evalu-
ate the skin surface roughness. The results are shown 1n
Table 14 (cheek portions) and Table 15 (outsides of lower
legs). In addition, a mean value of 10 subjects for amounts
of change of the SELS parameters after continuous appli-
cation of the skin lotion for 4 weeks (4W), and after 1 week
from discontinuation of application of the skin lotion (5W)
when the SELS parameter before application of the skin
lotion was taken as 0 was taken as ASEr 1n the region.

TABL.

L1

12

(n = 10)

Horny cell layer moisture content at

cheek portion (A(capacitance value),
changed amount from 0 W)

0W 4 W 5W
Placebo skin lotion 0 -0.67 = 11.77 1.85 = 7.70
Skin lotion compositioning 0 -1.08 £ 12.21 3.32 = 8.26
extract from Justicia procumbens
TABLE 13

(n = 10)
Hommy cell layer moisture content at
outside of lower leg (A(capacitance
value), changed amount from 0 W)

0W 4 W 5W
Placebo skin lotion 0 -1.33 £ 4.76 -1.54 + 4.12
Skin lotion compositioning 0 -0.26 £ 4.65 -0.87 = 4.39
extract from Justicia procumbens
TABLE 14

(n = 10)
Skin surface roughness at cheek portion
(ASEr, changed amount from 0 W)
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0W 4 W 5W
Placebo skin lotion 0 0.01 £ 0.89 0.63 £ 1.36
Skin lotion compositioning 0 =032+ 1.68 -0.28 £ 1.53
extract from Justicia procumbens p = 0.10 vs. placebo
TABLE 15

(n = 10)
Skin surface roughness at outside

of lower leg
(ASEr, changed amount from 0 W)

0W 4 W 5W
Placebo skin lotion 0 1.17 £1.41 1.31 = 1.80
Skin lotion compositioning 0 042 £1.36 -0.11 £ 1.34

extract from Justicia procumbens p = 0.06 vs. placebo

As shown 1n Table 12, in the cheek portion, an amount of
change from an 1nitial value (OW), represented by A(capaci-
tance value), for the horny cell layer moisture content at SW
was larger 1n the portion to which the skin lotion formulated
with the extract from Justicia procumbens was applied in
comparison with the portion to which the placebo skin lotion
was applied. More specifically, the results 1n Table 12 show
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that the extract from Justicia procumbens has an eflect of
increasing the horny cell layer moisture content.

As shown 1n Table 13, in the outside of the lower leg, from
values of amounts of change from an 1nitial value (OW) for
the horny cell layer moisture contents at 4W and SW, an
amount of moisture reduction 1s found to be smaller in the
portion to which the skin lotion formulated with the extract
from Justicia procumbens was applied in comparison with
the portion to which the placebo skin lotion was applied.
More specifically, the results 1 Table 13 show that the
extract from Justicia procumbens has an eflect of inhibiting
the horny cell layer moisture content reduction.

As shown 1n Table 14, 1n the cheek portion, from values
of amounts of change from an initial value (OW), repre-
sented by ASEr, for the skin surface roughness at 4W and
SW, while the skin surface roughness 1s found increase 1n the
portion to which the placebo skin lotion was applied, the
skin surface roughness 1s found to decrease in the portion to
which the skin lotion formulated with the extract from
Justicia procumbens was applied. More specifically, the
results in Table 14 show that the extract from Justicia
procumbens has an eflect of preventing or improving the
skin roughness 1n the cheek portion.

As shown 1n Table 15, in the outside of the lower leg, from
values of amounts of change from an mnitial value (OW),
represented by ASEr, for the skin surface roughness at 4W
and SW, while the skin surface roughness 1s found increase
in the portion to which the placebo skin lotion was applied,
the skin surface roughness 1s found to decrease 1n the portion
to which the skin lotion formulated with the extract from
Justicia procumbens was applied. More specifically, the
results in Table 15 show that the extract from Justicia
procumbens has the eflect of preventing or improving the
skin roughness 1n the outside of the lower leg.

As described above, the extract from Justicia procumbens
has the eflect of increasing the horny cell layer moisture
content, the eflect of inhibiting the horny cell layer moisture
content reduction, and the eflect of preventing or improving
the skin roughness. Accordingly, the extract from Justicia
procumbens can be contained as the active ingredient 1n the
epidermal cornification 1mprover, the skin moisturizing
function 1mprover, the skin barrier function improver, the
horny cell layer moisture content increasing agent, the horny
cell layer moisture content reduction 1nhibitor, and the skin
roughness preventive or improver.

Having described our invention as related to the present
embodiments, 1t 1s our intention that the invention not be
limited by any of the details of the description, unless
otherwise specified, but rather be construed broadly within
its spirit and scope as set out in the accompanying claims.

This application claims priority on Patent Application No.

2012-188767 filed 1n Japan on Aug. 29, 2012, Patent Appli-
cation No. 2012-188768 filed 1n Japan on Aug. 29, 2012, and
Patent Application No. 2012-278068 filed 1n Japan on Dec.
20, 2012, each of which 1s entirely herein incorporated by
reference.

The mvention claimed 1is:

1. A method of activating transglutaminase 1 skin epi-
dermal keratinocytes of a human subject 1n need thereof,
comprising externally applying, to the subject’s skin epider-
mal keratinocytes, a composition that comprises an effective
amount of at least one compound represented by Formula

(1):
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wherein, 1n Formula (2), R, and R, , each independently

Formula (1) represent a hydrogen atom, a hydroxyl group, or a
Re linear or branched alkoxy group having 1 to 4 carbon
R, atoms; R, represents a hydrogen atom, a hydroxyl
X /\ d group, a linear or branched alkoxy group having 1 to 5
O carbon atoms, or a linear or branched acyloxy group
R, F having 1 to 4 carbon atoms;
R O
3
Z ‘ 10 Formula (3)
Ro¢
N R
5 Ry
N\
Ry O
15 N / \<
wherein the skin 1s dry skin as a result of atopic dermatitis, N 3
XE€rosis, Or psoriasis,
wherein R, and R, each independently represent a hydro- 7
gen atom, a hydroxyl group, or a linear or branched ‘
alkoxy group having 1 to 4 carbon atoms; R, represents <Y X
a hydrogen atom, or a group for forming a methylene- P
dioxy group by bonding with R,; R, and R. each O\/
represent a hydrogen atom, or a group for forming a
methylenedioxy group by bonding with each other; R,
represents a hydrogen atom, a hydroxyl group, a linear 25
or branched alkoxy group having 1 to 5 carbon atoms,
a linear or branched acyloxy group having 1 to 4 carbon o _
atoms, or a sugar residue selected from the group wherein, in Formula (3), R,, and R,, each independently
consisting of (D-api1o-3-D-furanosyl)oxy, (5-O-acetyl- represent a hydrogen atom, a hydroxyl group, or a
D-ap1o-3-D-turanosyl)oxy, ([-D-glucopyranosyl)oxy, ;g linear or branched alkoxy group having 1 to 4 carbon
(3-0,4-O-dimethyl-D-xylopyranosyl)oxy, (2-0,3-0,4- atoms; R, . represents a sugar residue selected from the
O-trimethyl-f-D-xylopyranosyl)oxy and (3-O-methyl- group consisting of (D-apio-B-D-furanosyl)oxy, (5-O-
B'D'QIUCOPY{HHOSYDOXYQ and the hydmxyl group i_ﬂ acetyl-D-apio-3-D-furanosyl)oxy, (f3-D-glucopyrano-
the:': sugar residue may form an ester with a carboxylic syl)oxy, (3-0,4-O-dimethyl-D-xylopyranosyl Joxy.
acid, and 15 (2-0,3-0,4-O-trimethyl-B-D-xylopyranosyl)oxy  and

activating transglutaminase by increasing transglutami-
nase activity in the skin epidermal keratinocytes as a
result of the applying.

2. The method according to claim 1, wherein the com-

pound represented by Formula (1) 1s a compound repre-

(3-O-methyl-3-D-glucopyranosyl)oxy; and the
hydroxyl group 1n the sugar residue may form an ester
with a carboxylic acid; and

sented by Formula (11), or a compound represented by any " Formula (4)
one of Formulas (2) to (4): Ri¢
XX
Formula (11) ‘ 0
45
‘ X \/\O N P
O
/ / \< \—-—-O O
F
° \
50
= ‘ \Y\O
X O\/
Formula (2)
Ris
n 55
11\ ‘/\ \
O C
wherein, 1n Formula (4), R, represents a hydrogen atom,
RJE/ N N\F a hydroxyl group, a linear or branched alkoxy group
O 60 having 1 to 5 carbon atoms, or a linear or branched
G acyloxy group having 1 to 4 carbon atoms.
‘ 3. A method of improving epidermal cornification by
N\ activating transglutaminase in skin epidermal keratinocytes
O in a human subject in need thereof, comprising externally
O\./ 65 applying, to the subject’s skin epidermal keratinocytes, a

composition that comprises an eflective amount of at least
one compound represented by Formula (1):
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wherein, 1n Formula (2), R, and R, , each independently

Formula (1) represent a hydrogen atom, a hydroxyl group, or a
Re linear or branched alkoxy group having 1 to 4 carbon
R, atoms; R, represents a hydrogen atom, a hydroxyl
d group, a linear or branched alkoxy group having 1 to 5
O carbon atoms, or a linear or branched acyloxy group
R, having 1 to 4 carbon atoms;
R O
3
Z 10 Formula (3)
Ro¢
N R
5 Ry
N\
R4 O
15 N / \<
wherein the skin 1s dry skin as a result of atopic dermatitis, N 3
XE€rosis, Or psoriasis,
wherein R, and R, each independently represent a hydro- 7
gen atom, a hydroxyl group, or a linear or branched ‘
alkoxy group having 1 to 4 carbon atoms; R, represents <Y X
a hydrogen atom, or a group for forming a methylene- P
dioxy group by bonding with R,; R, and R. each O\/
represent a hydrogen atom, or a group for forming a
methylenedioxy group by bonding with each other; R,
represents a hydrogen atom, a hydroxyl group, a linear 25
or branched alkoxy group having 1 to 5 carbon atoms,
a linear or branched acyloxy group having 1 to 4 carbon o _
atoms, or a sugar residue selected from the group wherein, in Formula (3), R,, and R,, each independently
consisting of (D-api1o-3-D-furanosyl)oxy, (5-O-acetyl- represent a hydrogen atom, a hydroxyl group, or a
D-ap1o-3-D-turanosyl)oxy, ([-D-glucopyranosyl)oxy, ;g linear or branched alkoxy group having 1 to 4 carbon
(3-0,4-O-dimethyl-D-xylopyranosyl)oxy, (2-0,3-0,4- atoms; R, . represents a sugar residue selected from the
O-trimethyl-B-D-xylopyranosyljoxy and (3-O-methyl- group consisting, of (D-apio-B-D-furanosylyoxy, (5-O-
B'D'QIUCOPY{HHOSYDOXYQ and the hydmxyl group i_ﬂ acetyl-D-apio-3-D-furanosyl)oxy, (f3-D-glucopyrano-
the sugar residue may form an ester with a carboxylic syl)oxy, (3-0,4-O-dimethyl-D-xylopyranosyl Joxy.
acid, and 15 (2-0,3-0,4-O-trimethyl-B-D-xylopyranosyl)oxy  and

activating transglutaminase by increasing transglutami-
nase activity in the skin epidermal keratinocytes as a
result of the applying.

4. The method according to claim 3, wherein the com-

pound represented by Formula (1) 1s a compound repre-

(3-O-methyl-3-D-glucopyranosyl)oxy; and the
hydroxyl group 1n the sugar residue may form an ester
with a carboxylic acid; and

sented by Formula (11), or a compound represented by any " Formula (4)
one of Formulas (2) to (4): Ri¢
Formula (11) ‘ N N O
45
O
N\ F \< \/O ©
O 7 ‘
50
= ‘ \Y\O
X OJ
Formula (2)
Rie
n 55
11\‘/'\ \
O C
wherein, 1n Formula (4), R, represents a hydrogen atom,
Rlz/ NN\ a hydroxyl group, a linear or branched alkoxy group
O 60 having 1 to 5 carbon atoms, or a linear or branched
G acyloxy group having 1 to 4 carbon atoms.

‘ 5. A method of improving skin moisturizing by activating,
N transglutaminase in skin epidermal keratinocytes, mm a
O human subject 1n need thereof, comprising externally apply-
O\/ 65 1ng, to the subject’s skin epidermal keratinocytes, a com-

position that comprises an eflective amount of at least one
compound represented by Formula (1):
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wherein, 1n Formula (2), R, and R, , each independently

Formula (1) represent a hydrogen atom, a hydroxyl group, or a
Re linear or branched alkoxy group having 1 to 4 carbon
R, atoms; R, represents a hydrogen atom, a hydroxyl
X /\ d group, a linear or branched alkoxy group having 1 to 5
O carbon atoms, or a linear or branched acyloxy group
R, F having 1 to 4 carbon atoms;
R O
3
7z ‘ 10 Formula (3)
Ro¢
N R
5 Ry
N\
R4 O
15 N / \<
wherein the skin 1s dry skin as a result of atopic dermatitis, N 3
XE€rosis, Or psoriasis,
wherein R, and R, each independently represent a hydro- 7
gen atom, a hydroxyl group, or a linear or branched ‘
alkoxy group having 1 to 4 carbon atoms; R, represents <Y X
a hydrogen atom, or a group for forming a methylene- P
dioxy group by bonding with R,; R, and R. each O\/
represent a hydrogen atom, or a group for forming a
methylenedioxy group by bonding with each other; R,
represents a hydrogen atom, a hydroxyl group, a linear 25
or branched alkoxy group having 1 to 5 carbon atoms,
a linear or branched acyloxy group having 1 to 4 carbon o _
atoms, or a sugar residue selected from the group wherein, in Formula (3), R,, and R,, each independently
consisting of (D-api1o-3-D-furanosyl)oxy, (5-O-acetyl- represent a hydrogen atom, a hydroxyl group, or a
D-ap1o-3-D-turanosyl)oxy, ([-D-glucopyranosyl)oxy, ;g linear or branched alkoxy group having 1 to 4 carbon
(3-0,4-O-dimethyl-D-xylopyranosyl)oxy, (2-0,3-0,4- atoms; R, . represents a sugar residue selected from the
O-trimethyl-f-D-xylopyranosyl)oxy and (3-O-methyl- group consisting of (D-apio-f-D-furanosyl)oxy, (5-O-

B-D-glucopyranosyl)oxy; and the hydroxyl group in
the sugar residue may form an ester with a carboxylic
acid, and

acetyl-D-apio-f3-D-furanosyl)oxy, (p-D-glucopyrano-
syl)oxy, (3-0,4-0O-dimethyl-D-xylopyranosyl )oxy,
activating transglutaminase by increasing transglutami- (2-0,3-0,4-O-trimethyl--D-xylopyranosyljoxy  and

nase activity in the skin epidermal keratinocytes as a (3-O-methyl-B-D-glucopyranosyl)oxy; and the
result of the applying. hydroxyl group in the sugar residue may form an ester

6. The method according to claim 5, wherein the com- with a carboxylic acid; and
pound represented by Formula (1) 1s a compound repre-

sented by Formula (11), or a compound represented by any *"

one of Formulas (2) to (4): N Formula (4)
36

Formula (11)
45

W,
\_/
A

N\
Z
3 \<0

F
/ ‘ 50 \ )
\/ O\./

Formula (2)

Ris
55
Rjj
N
‘ O wherein, 1n Formula (4), R, represents a hydrogen atom,
o N N a hydroxyl group, a linear or branched alkoxy group
. ' having 1 to 5 carbon atoms, or a linear or branched
% o0 acyloxy group having 1 to 4 carbon atoms.
‘ 7. A method of improving a skin barrier function by
SN activating transglutaminase in skin epidermal keratinocytes
O 1N a human subject 1n need thereol, comprising externa
n a h bject 1 d thereof prising 11y
O\./ 65 applying, to the subject’s skin epidermal keratinocytes, a

composition that comprises an eflective amount of at least
one compound represented by Formula (1):
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wherein, 1n Formula (2), R, and R, , each independently

Formula (1) represent a hydrogen atom, a hydroxyl group, or a
Re linear or branched alkoxy group having 1 to 4 carbon
R, atoms; R, represents a hydrogen atom, a hydroxyl
X /\ d group, a linear or branched alkoxy group having 1 to 5
O carbon atoms, or a linear or branched acyloxy group

R F having 1 to 4 carbon atoms;

2
O
R; P
10
‘ Formula (3)
Rog
N & )
21\ \ \

O
15
. . . . . v N NF
wherein the skin 1s dry skin as a result of atopic dermatitis, 2

XE€rosis, Or psoriasis, O
wherein R, and R, each independently represent a hydro- F
A

gen atom, a hydroxyl group, or a linear or branched
alkoxy group having 1 to 4 carbon atoms; R, represents <Y
a hydrogen atom, or a group for fouling a methylene- O
dioxy group by bonding with R,; R, and R. .each O\./
represent a hydrogen atom, or a group for forming a

methylenedioxy group by bonding with each other; R,

represents a hydrogen atom, a hydroxyl group, a linear 25

or branched alkoxy group having 1 to 5 carbon atoms,

a linear or branched acyloxy group having 1 to 4 carbon

atoms, or a sugar residue selected from the group wherein, in Formula (3), R, and R,, each independently
consisting of (D-api1o-f-D-furanosyl)oxy, (5-O-acetyl- represent a hydrogen atom, a hydroxyl group, or a
D-&plO-B-D-ﬁJF&DOSY])OXYj (B-D-glucopyranosyl)oxy, 5, linear or branched alkoxy group having 1 to 4 carbon
(3-0.,4-O-dimethyl-D-xylopyranosyl)oxy, (2-0,3-0,4- _ .

. atoms; R, represents a sugar residue selected from the
O-trimethyl-p-D-xylopyranosyl)oxy and (3-O-methyl- . ; . F 1
B-D-glucopyranosyl)oxy; and the hydroxyl group in group consisting of (D-apio-(-D-1uranosyljoxy, (3-O-

the sugar residue may form an ester with a carboxylic acetyl-D-apio-[-D-furanosyl)oxy, (p-D-glucopyrano-
acid, and syl)oxy, (3-0.,4-O-dimethyl-D-xylopyranosyl)oxy,
activating transglutaminase by increasing transglutami- 33 (2-0,3-0,4-O-trimethyl-3-D-xylopyranosyl)oxy  and
nase activity in the skin epidermal keratinocytes as a (3-O-methyl-3-D-glucopyranosyl)oxy; and the
result of the applying. hydroxyl group 1n the sugar residue may form an ester
8. The method according to claim 7, wherein the com- with a carboxylic acid; and
pound represented by Formula (1) 1s a compound repre-
sented by Formula (11), or a compound represented by any
one of Formulas (2) to (4): Formula (4)
R3¢
Formula (11) R X
‘ XY\ » ‘ O
O P P
O
O
= 50 ‘
\ NN

X O
Formula (2) O\/

Rig

55
R C
NSO X wherein, 1n Formula (4), R, represents a hydrogen atom,
‘ O a hydroxyl group, a linear or branched alkoxy group
R, N N\ having 1 to 5 carbon atoms, or a linear or branched
O

acyloxy group having 1 to 4 carbon atoms.

G " 9. A method of increasing the moisture content of a horny
‘ cell layer 1n skin by activating transglutaminase in the skin’s

N epidermal keratinocytes 1n a human subject 1n need thereot,
O comprising externally applying, to the subject’s skin epider-

O\/ 65 mal keratinocytes, a composition comprising an eflective

amount of at least one compound represented by Formula

(1),
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Formula (1)

wherein the skin 1s dry skin as a result of atopic dermatitis,
XErosis, Or psoriasis,
wherein R, and R, each independently represent a hydro-

gen atom, a hydroxyl group, or a linear or branched
alkoxy group having 1 to 4 carbon atoms; R represents
a hydrogen atom, or a group for forming a methylene-
dioxy group by bonding with R,; R, and R. each
represent a hydrogen atom, or a group for forming a
methylenedioxy group by bonding with each other; R
represents a hydrogen atom, a hydroxyl group, a linear
or branched alkoxy group having 1 to 5 carbon atoms,
a linear or branched acyloxy group having 1 to 4 carbon
atoms, or a sugar residue selected from the group
consisting of (D-api1o-3-D-furanosyl)oxy, (5-O-acetyl-
D-apio-f3-D-furanosyl)oxy, (3-D-glucopyranosyl)oxy,
(3-0,4-0O-dimethyl-D-xylopyranosyl)oxy, (2-0O,3-0,4-
O-trimethyl-p-D-xylopyranosyl)oxy and (3-O-methyl-
B-D-glucopyranosyl)oxy; and the hydroxyl group in
the sugar residue may form an ester with a carboxylic
acid, and

activating transglutaminase by increasing transglutami-

nase activity in the skin epidermal keratinocytes as a
result of the applying.

10. A method of inhibiting the reduction of moisture
content 1n a horny cell layer 1n skin by activating transglu-
taminase 1n the skin’s epidermal keratinocytes 1n a human
subject 1n need thereol, comprising externally applying, to
the subject’s skin epidermal keratinocytes, a composition

comprising an €

‘ective amount of at least one compound

represented by Formula (1),

Formula (1)

/

\
A

\

\l/\R5

R4

wherein the skin 1s dry skin as a result of atopic dermatitis,
XErosis, Or psoriasis,
wherein R, and R, each independently represent a hydro-
gen atom, a hydroxyl group, or a linear or branched
alkoxy group having 1 to 4 carbon atoms; R, represents
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a hydrogen atom, or a group for forming a methylene-
dioxy group by bonding with R,; R, and R. each
represent a hydrogen atom, or a group for forming a
methylenedioxy group by bonding with each other; R,
represents a hydrogen atom, a hydroxyl group, a linear
or branched alkoxy group having 1 to 5 carbon atoms,
a linear or branched acyloxy group having 1 to 4 carbon
atoms, or a sugar residue selected from the group
consisting of (D-api1o-3-D-furanosyl)oxy, (5-O-acetyl-
D-apio-f-D-furanosyl)oxy, (p-D-glucopyranosyl)oxy,
(3-0,4-0O-dimethyl-D-xylopyranosyl)oxy, (2-0,3-0,4-
O-trimethyl-f3-D-xvlopyranosyl)oxy and (3-O-methyl-
B-D-glucopyranosyl)oxy; and the hydroxyl group in
the sugar residue may form an ester with a carboxylic
acid, and

activating transglutaminase by increasing transglutami-

nase activity in the skin epidermal keratinocytes as a
result of the applying.

11. A method of preventing or improving skin roughness,
by activating transglutaminase in the skin’s epidermal kera-
tinocytes 1 a human subject in need thereof, comprising
externally applying, to the subject’s skin epidermal kera-
tinocytes, a composition comprising an eflfective amount of
at least one compound represented by Formula (1):

Formula (1)

/
()

/\O
~

N\
_/

—~
/

wherein the skin 1s dry skin as a result of atopic dermatitis,
XEerosis, Or psoriasis,

wherein R, and R, each independently represent a hydro-
gen atom, a hydroxyl group, or a linear or branched
alkoxy group having 1 to 4 carbon atoms; R, represents
a hydrogen atom, or a group for forming a methylene-
dioxy group by bonding with R,; R, and R. each
represent a hydrogen atom, or a group for forming a
methylenedioxy group by bonding with each other; R,
represents a hydrogen atom, a hydroxyl group, a linear
or branched alkoxy group having 1 to 5 carbon atoms,
a linear or branched acyloxy group having 1 to 4 carbon
atoms, or a sugar residue selected from the group
consisting of (D-apio-p-D-furanosyl)oxy, (5-O-acetyl-
D-apio-p-D-furanosyl)oxy, (p-D-glucopyranosyl)oxy,
(3-0,4-O-dimethyl-D-xylopyranosyl)oxy, (2-0,3-0.,4-
O-trimethyl-f3-D-xvlopyranosyl)oxy and (3-O-methyl-
B-D-glucopyranosyl)oxy; and the hydroxyl group 1in
the sugar residue may form an ester with a carboxylic
acid, and

activating transglutaminase by increasing transglutami-

nase activity in the skin epidermal keratinocytes as a
result of the applying.

12. The method according to claim 11, wherein the
compound represented by Formula (1) 1s a compound rep-
resented by Formula (11), or a compound represented by any
one of Formulas (2) to (4):
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Formula (11)

‘/\ N
O
N \F
O
Formula (2)
Ris
Ry
O
Rz
§
= ‘
X
O

wherein, 1n Formula (2), R, and R, , each independently
represent a hydrogen atom, a hydroxyl group, or a
linear or branched alkoxy group having 1 to 4 carbon
atoms; R, . represents a hydrogen atom, a hydroxyl
group, a linear or branched alkoxy group having 1 to 5
carbon atoms, or a linear or branched acyloxy group
having 1 to 4 carbon atoms;

Formula (3)

Rog
Ry
O
Ry>
O
~
\(\O
b—/

wherein, 1n Formula (3), R,, and R,, each independently
represent a hydrogen atom, a hydroxyl group, or a
linear or branched alkoxy group having 1 to 4 carbon
atoms; R, represents a sugar residue selected from the
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70

group consisting of (D-apio-p-D-turanosyl)oxy, (5-O-
acetyl-D-apio-3-D-furanosyl)oxy, (f3-D-glucopyrano-

syl)oxy, (3-0,4-0O-dimethyl-D-xylopyranosyl)oxy,
(2-0,3-0,4-O-trimethyl-3-D-xylopyranosyl)oxy  and
(3-O-methyl-p-D-glucopyranosyl)oxy; and the

hydroxyl group 1n the sugar residue may form an ester
with a carboxylic acid; and

N Formula (4)
XX
| 0
i N\ F
4 0
-
AN

wherein, 1n Formula (4), R, represents a hydrogen atom,
a hydroxyl group, a linear or branched alkoxy group
having 1 to 5 carbon atoms, or a linear or branched
acyloxy group having 1 to 4 carbon atoms.

13. The method according to claim 3, wherein the com-
pound 1s Justicidin B.

14. The method according to claim 5, wherein the com-
pound 1s Justicidin B.

15. The method according to claim 7, wherein the com-
pound 1s Justicidin B.

16. The method according to claim 11, wherein the
compound 1s Justicidin B.

17. The method according to claim 1, wherein the com-
pound 1s Justicidin B.

18. The method according to claim 1, wherein 1.0x107’
mg to 0.1 g of the compound 1s applied per day per 60 kg
body weight.

19. The method according to claim 3, wherein 1.0x10~’
mg to 0.1 g of the compound 1s applied per day per 60 kg
body weight.

20. The method according to claim 5, wherein 1.0x107’
mg to 0.1 g of the compound i1s applied per day per 60 kg
body weight.

21. The method according to claim 7, wherein 1.0x107’
mg to 0.1 g of the compound 1s applied per day per 60 kg
body weight.

22. The method according to claim 11, wherein 1.0x107’
mg to 0.1 g of the compound 1s applied per day per 60 kg
body weight.



	Front Page
	Specification
	Claims

